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ABSTmCT 
\ i i th a view to evolve sui table pr inc ipa l base-ingredients 
amongst the indigenously available pulses and cereals i n fonnulating 
a r t i f i c i a l d ie ts for the mass rearing of Chilo pa r t e l l u s Swinhoe, the 
esscphasis has been on easy preparation technique, low cost, and easy 
ava i l ab i l i t y of ingredients . The s u i t a b i l i t y of the pr inc ipa l base-
ingredients was also ensured by investigating the in t ens i ty of leaf 
damage caused by larvae obtained from such a r t i f i c i a l d i e t s as well as 
from natural food. 
Out of 21 pr inc ipa l base-ingredients, used e i ther alone or 
in combinations, only four ingredients , v i z . , ( i ) mixture of green gram 
and dew gram, ( i i ) mixture of dew gram and cowpea, ( i i i ) mixture of green 
gram and cowpea, and (iv) only green gram, proved to be the most sui table 
pr incipal bases. The evolution of these pr inc ipa l base-ingredients 
accomplishes the requirements of sui table a r t i f i c i a l d ie t s and has provi -
ded the much needed breakthrough in the iden t i f i ca t ion of souixes of 
res is tance to C. pa r t e l lus amongst a wide ^ectrum of world maize genii-
plasms. 
The performance of only two die ts based on, v i z . , ( i ) mixture 
of green gram and dew gram, and ( i i ) mixture of dew gram and cowpea, amongst 
the four superior d i e t s , showed no signif icant differences in the in tens i ty 
of damage caused by the larvae of ^ . pa r t e l lu s reared e i ther up to one or 
two generations as also conparable with those obtained from natural food. 
Thus, these d ie t s based on mixture of tvo pulses vere not only most 
sui table but a lso superior. This probe i n an hi ther to unexplored area 
of d i f fe rent ia l response of C. pa r t e l lu s sha l l preclude the inadvertent 
entry of a mis-identif ied source of resis tance in the maize population 
iitprovement programme. 
The deficiency of one of the ingredients in the superior and 
sui table media has highlighted the significance of ascorbic acid, vitamin K 
and formaldehyde in conipounding balanced a r t i f i c i a l d ie t s for the mass 
rearing of C. p a r t e l l u s . 
Taking in to consideration the quant i t ies of various ingredients 
incorporated in the diet as also t h e i r r e l a t i ve significance in maintaining 
normal development of C. pajrtellus and providing maximum egg production, 
the ten ingredients coitprising the superior and sui table a r t i f i c i a l d i e t s 
could be grouped in to two d i s t inc t categories , v i z . , ( i ) essent ia l ingre-
d ients , and ( i i ) supplemental ingredients . The former category comprised 
(a) the pr inc ipa l bases (pulses, vjater, agar-agar) , and (b) other than 
bases (ascorbic acid, methyl-£-hydroxybenzoate, sorbic acid and formal-
dehyd^j and the l a t t e r consisted of wheat f lour, vitamin E and yeas t . 
Hence, in formulating an a r t i f i c i a l diet for the mass rearing of C.partel lus 
not only the essent ia l ingredients are pr imari ly required but also the 
supplemental ingredients provide the balanced d i e t . 
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INTRODUCTION 
The i d e a l method of contiTolling insect pes t s i s through the 
development of r e s i s t an t v a r i e t i e s . The insec t r e s i s t an t v a r i e t i e s , 
?' when evolved, v i l l provide the safest and economical method of pest 
y '-•; ly r j : \ 'i^ contit>l. Before incoiporating genes for res is tance in breeding such 
•r,\,> 1 ^ a var ie ty , the screening of a wide spectrum of world gemplasms under 
manual or a r t i f i c i a l infes ta t ion i s e s sen t i a l in identifying sui table 
source(s) of res i s tance t o key p e s t s . The maniial in fes ta t ion ensures 
^ .y^ V, a unifoiinly high l eve l of infes ta t ion thus eliminating the chances of 
t l ^ possible •escapes' under natural infestation. The natural infestation 
is rather dependent on 'chance infestation' and would provide a positive 
clue only for locating susceptible gemplasms. The geinplasms designated 
as 'resistant' under natural infestation are likely to behave differently 
with respect to resistance or susceptibility to a key pest when subjected 
to artificial infestation. The manual infestation thus becomes indispens-
able to provide reliable data so far as the identification of source(s) 
of resistance is concerned. 
The manxial infestation in the field particularly assumes a special 
significance in the case of the maize stalk borer, Chilo partellus(Swinhoe) 
r= Chilo zonellus Swinhoe"! - a key pest, where a regular supply of egg 
masses forms the focal point in evaluating maize gernplasms for resistance. 
Obviously, the regular supply of egg masses can be maintained by the mass 
rearing of the 3Baize stalk borer in an artificial diet in the laboratory, 
This involves less labour as collared to rearing on cut pieces of maize 
stalks vhich have to be changed regularly to avoid high larval mortality. 
The rearing on natural food is often time consmning and becomes rather 
inpracticable when the natural food is not available in the field. The 
evolution of an artificial diet for the mass rearing of C. partellus thus 
becomes an iicportant pre-requisite for the identification of sources of 
resistance. 
The earlier atteupts on the conpounding of artificial diets for 
the rearing of C* partellus showed that some success could be achieved 
•when a medium containing dry leaves of maize (Pant et al.,1960), diet 
based on wheat germ (chatterji et al., 1968), based on kabuli gram (Dang 
et al., 1970), and a modified kabuli gram diet containing vitamin forti-
fication mixture, sorghum leaf powder and sucrose (Laxminarayana and Soto, 
1971) were used. Out of these artificial diets, only the one based on 
wheat germ and formulated after Keaster and Harrendorf (1965) was promis-
ing (Chatterji et al.,1968) but its inherent drawback in containing some 
inported and costly ingredients excluded its possibility as a diet for 
adoption in the mass rearing of the maize stalk borer at different 
locations. Hence, the diet was later iitproved (Siddiqui and Chatterji, 
1972) by reducing the ingredients and formulating with kidney bean 
(Phaseolus -gulgaris L.) as a base-ingredient. The obvious difficulty of 
procurement of the kidney bean at different centres in the country 
necessitated the search for other principal base-ingredients. This led 
to the ejqjloitation of genus Vigna which constituted a rich source of 
protein available in different pulses. 
The aim of the present investigations has been, therefore, to 
evolve suitable principal base-ingredients amongst indigenously avail-
able pulses (kidney bean, Bengal gram, green gram, dew gram, cowpea, 
grass pea,-lentil, hyacinth bean, rice bean and pilipasera) and cereals 
(maize and sorghum), either used alone or in coDibinations, -with enphasis 
on easy preparation technique, low cost, and easy availability of other 
ingredients for formulating artificial diets for the mass rearing of 
9.* partellusa The suitability of the principal base-ingredients was 
also ensured by investigating the intensity of leaf damage caused by 
the larvae obtained from such artificial diets as well as from natural 
food. This probe in an hitherto unexplored area of differential response 
of C, partellus shall preclude the inadvertent entry of a mis-identified 
source of resistance in the maize population inprovement programme. 
y 
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EEVIEW OF LITEE&TUEE 
That the rearing of phytophagous insects on chemically defined/ 
artificial diets is a fact now established in the light of a conprehensive 
book entitled "Insect Colonization and Mass Production" edited by Smith 
(1966) and the general review of artificial diets for insects (House, 
1967). This is further exenplified by the two recent bibiliographies on 
artificial diets for insects, published within a short span of about two 
years (Singh,1972,1974). Although, a large nuiriber of articles pertain to 
the development of artificial diets for the rearing of lepidopterous 
insects, yet the enphasis has been on lepidopterous borer pests only. 
Hence, the artificial diets formulated for the mass rearing of such pests 
infesting corn and sorghum are being reviewed. 
AETIFICI^ DIETS FOR THE fESTS OF M^IZE/SORGHUM 
(i) The European com borer, Qstrinia nubilalis (Hubner), and 
the corn stem borer, Qstilnia salentialis Snell, J 
As early as 1942, Bottger coirpounded a diet consisting of agar, 
casein, sugar, fats, vitamins, cellulose and water for the rearing of 
0. nubilalis and observed some larval growth. Using the agar cellulose 
base of the diet developed by Bottger (1942), the European corn borer 
was successfully reared when corn leaf extract was incorporated (Beck 
et a l . , 1949) . Later on, Beck and Stauffer (1950) developed an aseptic 
diet couprising carbohydrate, p ro te in , l i p i d s , minerals, vitartdns and 
the leaf factor -with an i ne r t (agar-cellulose) ca r r i e r for the mass 
rearing of 0 . nub i l a l i s , Becton et a l . (1962) used Beck and Stauffer ' s 
(1950) d i e t , a f t e r some modifications, for the develcpment of European 
com borer . The die t fonmlated by Guthrie jet a l . (1965) also included 
the leaf factor and obtained moths of 0. nubi la l is which produced 1.3 to 
16.9 egg masses per female. Also, the three a r t i f i c i a l d i e t s , based 
on r i ce bran and powdered maize p lan t s , were found equally sui table for 
i t s l a rva l development (Isa and Khadr, 1973). 
Although the wheat germ-based d ie t formulated by Adkisson _et a l . . 
(1960) was primari ly enployed for the rearing of pink bollworm, yet was 
successfully used by l a t e r workers, a f t e r some modifications, for the 
rearing of 0 . nubi la l i s (Lewis and Lynch, 1969; Nagy, 1970). 
The use of beans as the base-ingredient in the a r t i f i c i a l d i e t s 
for 0 . nub i l a l i s , however, has been qui te recent . I t was only in 1970 
that an a r t i f i c i a l d ie t based on kidney beans, brewers yeast , ascorbic 
acid and agar mixed with water and mould inh ib i to r s was developed by 
3alama. 
loovadee (1970) formulated four a r t i f i c i a l media for the rearing 
of Ostr inia s a l e n t i a l i s S n e l l . , and found tha t the com stem borer 
developed well and produced high number of egg masses on a d ie t based on 
dried soybeans and wheat germ, 
(ii) The South-western corn borer, Zeadiatraea granditgella (Dyar): 
Also, the wheat germ formed the base besides twelve other ingr-e-
dients of an artificial diet developed for the South-western corn borer, 
2* grandiosella (Dyar) (Keaster and Harrendorf, 1965). 
(iii) The naize stalk borer, Chilo partellus (Swinhoe) I = Chilo 
zpnellus Swinhoel 
In India, Pant et^ al. (1960) observed that the diet containing 
both carboxy-methyl cellulose and diy maize leaves proved to be the best 
media in which newly hatched larvae of Q* partellus established, fed and 
gave rise to normal moths laying viable eggs. However, this diet proved 
infructuous when separately tested by Chatterji _et al» (1968). 
The first successful wheat germ based artificial diet to rear 
£.* partellus was tested by Chatterji et al. (1968), the coitposition of 
the diet being the same as formulated earlier for the South-western corn 
borer (Keaster and Harrendorf,1965). 
Later, a diet based on kabuli gram was developed by Dang et al. 
(1970) for its rearing. This diet was further modified in 1971 by 
Laxnanarayana and Soto and contained sorghum leaf powder and other 
ingredients in addition to kabuli gram. So far as the mass production 
of the maize stem borer is concerned, the artificial diet based on kidney 
bean (red rajmah) grain powder (Phaseolus vulgaris L.) was certainly 
supeilor to the one based on kabuli gram (Siddiqui and Chatterji,1972). 
(iv) The pink borer, Sesamia spp, : 
The diets conpounded with ingredients other than the wheat germ 
or beans, were developed on the basis of plant (sten/stalk) factor. The 
pink borer, S. inferens (Walker) was reared on rice stem powder based 
diet and the females thus obtained laid 194-400 eggs (Qureshi et al., 
1972), In the case of S. nonagiloides (Lef,), the adults obtained from 
the diet coitprising maize stalk powder, sugar, debitterized brewers 
yeast, enzymatic yeast hydrolysate, vitamin mixture, mineral salt mixture 
and distilled water along with hydrochloric acid, Nipagin, potassium 
sorbate, exhibited nonnal sexual vigour, mated regularly and yielded a 
satisfactory number of eggs per female (Cavalloro and Prota,1972)» 
The wheat germ based diet formulated by Keaster and Harrendorf 
(1965) for the South-western corn borer was successfully used by Chatterji 
et al. (1969) for the rearing of S. inferens larvae. 
An artificial medium based on bean seed kernel was developed by 
Kalode £t al. (1970) for S. inferens. 
(v) The lesser com stalk borer, Elasm?palpus lignosellus (Zell.) * 
A simplified techniqiie for the rearing of the lesser com stalk 
borer involving the diet based on pinto beans (Phaseolus vulgaris L.) 
or southern peas (Vigna unguiculata L.) was evolved by Chalfant (1975). 
(vi) The corn ear worm, Heliothis arniigera (Hubn.)t 
George et al# (i960) formulated an artificial diet conprising 
agar, cellulose, glucose, casein, cholesterol, com oil plus 1^ tocopherol, 
8 
s a l t Mixture, choline chlor ide . Brewer's yeast , and ground a l f a l f a , 
on which the newly hatched corn earworra larvae did not survive. However, 
according to them, when fed on corn s i l k during the f i r s t l a rva l i n s t a r 
the growth was nearly noiroal. A rearing technique for H. armigera on 
a r t i f i c i a l d ie t from fourth i n s t a r onwards has been reported by Pate l 
e t a l . (1968). An a r t i f i c i a l medixun based on plant f ac to r s , v i z . , 
lucerne f lour, carrot powder and maize powder was used (jfourikis and 
Vassilania - Alexopoulou, 1969) for studying the development of H.armigera. 
The wheat germ based d ie t formulated for the bollworm, HeUothis 
zea Boddie (Vanderzant et al . ,1962b) was l a t e r modified (Vandarame and 
Angeline, 1968j Angeline and Labonne,l970) and en^jloyed for the rearing 
of com earworm. 
"With regard to bean based d i e t s , Shorey and Hale (1965) reared 
larvae of nine noctviid species including the com earworm on a s i rp le 
medium containing pinto beans. Also, Burton (1969) used an artifiLcial 
d ie t based on pinto beans and developed corn-soybean mixture based (CSM) 
d ie t in 1970. In the case of H. zea however. Burton and Perkins (1972) 
formulated a less e3q)ensive and easy to prepare d ie t based on wheat-Soy 
Blend (WSB) which proved to be quite su i tab le since e ight generations 
were successfully conpleted. Nachiappan and Subramaniam (1975) evaluated 
s ix d ie t s for the mass culturing of H. a imgera and observed that two 
d ie t s based on f lour of Bengal gram, yeast , ascorbic acid and agar were 
most su i t ab le . 
Thus, i t i s evident from the foregoing review tha t the rn&ss 
rearing of lepidopterous boi^r pes t s has been undertaken i n the 
laboratory involving, ( i ) natuareil food for the ear ly stages of develop-
ment and l a t e r conpletion of the l i f e cycle on an a r t i f i c i a l d ie t p lus 
p lant factor , ( i i ) a r t i f i c i a l d i e t p lus p lan t fac tor l i k e leaves , stem/ 
s t a lk , and ( i i i ) a r t i f i c i a l d i e t s involving plant factors other than 
those given under ( i i ) but based on wheat germ or beans. Although, 
mass rearing of these borer pes t s has been attenpted enploying vai ied 
media, yet the successful a r t i f i c i a l d ie t s generally seem to be those 
containing e i ther wheat geim or beans. 
M&TEEIAL AJ© METHCSDS 
mTERIiO. 
1 . Test insec t t 
The maize stalk borer, Gbilo partellus (Swinhoe) [= Chilo 
zonellas SwinhoeJ. 
2, Ii^ gredients of artificial diets a 
(a) Pulses and cerealst 
The various pulses and cereals used in the formulation of 
various artificial diets are presented in Table 1« 
(b) Chemicalst 
The different chemicals conprising the ingredients other than 
base-ingredients of the a r t i f i c i a l d ie t s are given i n Table 2 , 
5 . Other appliances: 
( i ) Waring blenders (1 l i t r e and 5 l i t r e capaci ty) , ( i i ) B.O.D. 
Incubator (teinperature range 0°C to 50°C), ( i i i ) Humidifier, (iv) Hygro-
therraograph, (v) Hot-air oven, and (vi) Elect r ic hot p l a t e . 
4 . tfeiize varletyt 
A single cross maize hybrid, (CM 202X CM 111) was u t i l i z e d for 
Table 1: Detai ls of different pulses and cereals used in 
various a r t i f i c i a l d i e t s . 
Coramon name base 
Pulses 
Kidney bean 
Bengal gram 
Green gram 
Dew gram ( = moth bean) 
Cowpea 
Grass pea 
Lent i l 
Hyacinth bean 
KLce bean 
Pi l ipasera 
Cereals 
Shakti opaque-2 maize 
Swarna sorghum 
Sarbati Sonora wheat 
Botanical name 
Phaseolus vulgaris L» 
Cicer ailetinam L. 
Vigna radiata (l.)Wilczek 
r= Phaseolus aureus Eoxb.l 
Vigna aconi t i fo l ia 
(Jacq.)MarLchat 
r=Phaseolus aconi t i fo l ius 
Jacq."] 
Vigna unguiculata(L.)VIalp. 
Lathyras sat ivus L. 
Lens cu l ina i l s Medic. 
Dolichos lablab Linn. 
Vigna Ufflbellata(Thunb.) 
Ohwi and Ohashi 
["^Phaseolus calcaratus 
Eoxb.l 
Vigna t r i loba Walp. 
r=Phaseolus t r i lobus Ait^ 
Zea mays LLnn. 
Sorghum bicolor Moench 
Triticura aestivum L. 
Local name 
Red rajmah 
Ghana 
Ming 
Moth 
Lobia 
Khesari 
Masoor 
Sera 
-
-
-
-
Table 2: Details of different chemicals used in various a r t i f i c i a l 
d i e t s . 
Name of the chemical Source of supply 
Agar-agar powder 
Yeast powder 
Ascorbic acid 
Sorbic acid 
Methyl paraben (ffiethyl-£-
hydroxybenzoate) 
\ritaiiiin E (Viteolin capsule) 
Fonnaldehyde BDH (37-41^) 
M/s Cellulose Product of India 
Limited, Ahmedabad, 
K^s Alembic Chemical Work Company 
liittLted, Baroda. 
]y^s Sarabhai M. Chemicals, Baroda. 
ly's E.Merck, Darmstadt, Gerraany. 
M/s E.Merck, Darmstadt, Genmny. 
l/i/s Glaxo Laboratories India Ltd . , 
Bombay. 
y!/s Glaxo Laboratories India Ltd., 
Bombay. 
n 
studying the d i f fe ren t ia l response of lai-vae of C. pa r t e l lu s reared 
on various a r t i f i c i a l d i e t s . This hybrid was obtained from the Project 
Coordinator, All-India Coordinated Maize Inprovement Project , Cuuaaings 
Laboratoiy, Indian Agricultural Research I n s t i t u t e , NewDelhi. 
5 . F e r t i l i z e r s ; 
(i) Urea, (ii) Super phosphate, and (iii) Muriate of potash. 
These fertilizers were supplied by the Block Development Officer, 
Kanjawala Block, Delhi. 
6. Mscellaneous a r t i c l e s a 
( i ) Markin c lo th , ( i i ) Black paper, ( i i i ) White t i s sue paper, 
(iv) Sand, and (v) Rubber bands. 
METHODS 
The details of various esqjerimental procedures followed in the 
course of present investigations have been described under the following 
headings! 
I. FORMULATION OF SUITABLE ARTIFICIAL DIETS FOR THE MASS REARING 
OF CHILO PARTELLUS (SWINHOE) 
II. EVALUATION OF DIFFERENTIAL RESPONSE OF C. PARTELLUS ON A SINGLE 
CROSS HIBRIDjWHEN THE MAIZE STiiLK BORER-^AS SEPARATELY REfiJlED 
ON DIFFERENT ARTIFICIAL DIETS AND NATURAL FOOD (MAIZE PLAJJT) 
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I . TOEMUI^TION OF SUITABLE AKTIFICIiai DIETS FOR THE MI^ SS EEllRING OF 
C. PAKCELLUS 
( i ) Maintenance of nucleus cul turej 
The stubbles and s ta lks o£ sorghum (Sorghum bicolor Moench.) 
containing hibernating larvae of C. pa r t e l l u s were collected during 
October and November and kept i n -wire-gauze cages (5mx5mx2m) ( F i g . l ) . 
The moths s tar ted emerging i n the f i r s t or second week of March (depend-
ing v53on the tenperature) and were allowed to lay eggs on the white 
t i s sue papers (30 cm)<v40 cm) hung ins ide the cages. The eggs were 
obtained up to the middle of Apiil* These eggs sejrwed as a nucleus for 
the mass rearing of maize s talk borer . 
( i i ) Conposition of different a r t i f i c i a l d i e t s : 
VJith a view to obtain su i table a r t i f i c i a l d i e t s based on 
indigenous or loca l ly avai lable ingredients , various d ie t combinations 
were tested to see t h e i r conparative perforaance for the rearing of 
maize s talk borer, C. pa r t e l l u s in the laboratory. The various d ie t 
combinations were tested in five different experimental s e t s , i . e . , each 
set conprised one coitposite e3q)eriment involving comparative performance 
of different a r t i f i c i a l d i e t s . The de ta i l s a re given below: 
Set I t 
Studies were i n i t i a t e d with five different d i e t formulations 
(Table 3) based on different pu lses , v i z . , green gram (X2), Bengal gram 
(X3), grass pea (X4), cowpea (X5) and dew gram (Xg), The perfomance 
J i g . 1 : Vlire-gauze cage containing infested 
stubbles and s ta lks of soiiglmra and 
white t i ssue papers hung ins ide for 
oviposi t ion. 
(a) infested sorghum stalks 
(b) Tissue paper 
Fig.1 
Table 5: Composition of vario^js a r t i f i c i a l d i e t s (Xi-Xg) evaluated 
i n the f i r s t set* 
Ingredient 
Frac t ion A 
Kidney bean 
Ore en gram 
Bengal gran 
G^ass pa a 
Cowpea 
DeTj graW 
Uheat 
Yeast powder 
Ascorbic acid 
Methyl paraban 
Sorbic acid 
Vitanin £ (one 
Formaldehyde 
Dis t i l l ed vater 
Fract ion B 
(gra) 
(g«) 
(gn>) 
(gm) 
(gm) 
(gw) 
(gn>) 
im) 
(gra) 
(gn») 
(gm) 
capsule"O.l gm) 
(ml) 
(ml) 
% 
74.8 
« i 
-
-
M l 
mm 
20,0 
4.0 
1.3 
0,8 
0.4 
0.1 
1.0 
250,0 
Ar t i f i c i a l d i e t s 
^2 
-
75.0 
-
M» 
-
-
20,0 
5.0 
1.7 
0,8 
0,4 
0,1 
1.0 
260.0 
^5 
m» 
*m 
75.0 
-
•• 
-
20.0 
5.0 
1*7 
0,8 
0,4 
0 ,1 
1.0 
260,0 
^4 
-
Wl 
«* 
75,0 
M l 
«• 
20,0 
5.0 
1.7 
0 .8 
0«4 
0 .1 
1.0 
260.0 
^5 
** 
-
. 
•• 
75.0 
M 
20.0 
5.0 
1.7 
0.8 
0.4 
0 ,1 
1.0 
260.0 
^6 
mm 
-
«w 
«• 
-
75.0 
20,0 
5.0 
1.7 
0,8 
0,4 
0,1 
1.0 
260.0 
Agar-agar ponder (gpi) 5.1 6.0 6.0 6.0 6.0 6.0 
Dis t i l led water (ml) 150.0 ISO.O 130.0 130.0 150.0 130.0 
15 
of these diets was conpared -with kidney bean based diet, marked Xi 
(Siddiqui and Chatterji,1972), and natural food (Nf) consisting of 
maize plants served as control. 
Set II : 
The experiment was conducted with 13 different diet formulations 
(marked B to N, Table 4 ) . These were based on kidney bean ( B ) , green 
gram (C and I ) , Bengal gram (D and J ) , cowpea (E and K),dew gram (F and 
L), l e n t i l (G and M), and hyacinth bean (H and N), and the performance 
of each diet was evaluated against the kidney bean based d ie t marked A 
(Siddiqui and Chatteroi,1972) and the natural food (Nf). 
Set I I I J 
In the th i rd se t , s tudies were undertaken with 11 different 
d ie t s (Table 5) along with natural food (Nf). The 11 d ie t s evaluated 
were based on different pulses and cerea l s , v i z . , opaque-2 maize (KA), 
sorghtim (KB), mixture of opaque-2 maize and sorghum (1:1) (KG), mixture 
of green gram, dew gram and cowpea ( 1 : 1 J 1 ) (KD), mixture of green gram, 
dew gram, cowpea and kidney bean ( l t l : l : l ) ( K E ) , green gram (KX), dew 
gram (KM), cowpea (KL), mixture of green gram and dew gram (1:1) (KMX), 
mixture of green gram and cowpea (1:1) (KLX), and mixture of dew gram 
and cowpea (1:1)(KLM). 
Set IV : 
The eaperiment con4)ri.sed 11 different diet formulations marked 
2 to 12 (Table 6) based on kidney bean (2), green gram (3), dew gram (4), 
cowpea (5), Bengal gram (6), mixture of green gram and dew gram (1:1) 
(7), mixture of green gram and cowpea (1:1) (8), mixture of green gram 
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and Bengal gram (Itl) (9),niixture of dew gram and cowpea (l:l) (10), 
mixture of dew gram and Bengal gram (1:1) (11), and itdxture of covpea 
and Bengal gram (lsl)(l2). These were tried along with kidney bean 
based diet (Siddiqui and Chatterji,1972) marked 1, and natural food 
(Nf). 
Set Yt 
The fifth set involved the evaluation of 12 different diet 
combinations based on kidney bean, green gram, dei^ram, cowpea, Bengal 
gram, rice bean and pilipasera marked a to 1 (Table ?)• 
In all the above mentioned diets tested in five different sets 
of experiments, the ingredients were the same as kidney bean based diet 
(Siddiqui and Chatterji, 1972) except that the kidney bean grain powder 
was replaced either by different pulses or cereals (powdered form). Also, 
in some diet combinations either vitamin E capsules were not added or 
two capsules were used instead of one capsule, 
(iii) Effect of various diet constituents on the development of 
C. partellust 
To study the effect of various diet constituents on the develop-
ment of C, parbellus, only two different artificial diets based on, 
viz«, (i) mixture of green gram and dew gram grain powder (1:1), and 
(ii) mixture of green gram and cowpea grain powder (1:1) were chosen. 
The various combinations resulting from subtraction of one of the 
ingredients from these diets based on (i) and (ii) are designated as 
Al - Ag and Bi - Bg, respectively. The details of such diet combinations 
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are presented i n Table 8 . 
( iv) Method of d ie t preparat ion: 
The method of preparation of a l l the d i e t s t es ted was the same 
and the d e t a i l s are given below: 
The required quant i t ies of a l l the ingredients of fraction A. 
(Tables 5-8) were accurately weighed and t ransferred to the j a r (500 ml 
capacity) of a waiing blender and blended wel l with the r equ i s i t e amount 
of d i s t i l l e d water for 3-4 minutes. The weighed quanti ty of agar of 
fraction B (Tables 3-8) was taken i n a beaker with the required amount 
of d i s t i l l e d water and heated for 5-6 minutes. The hot agar solution 
was then added to the contents of the blender ( ja r ) and blended for 2-3 
minutes for a thorough mixing of a l l the iingredients. The diet mixture 
was l a t e r poured in to glass j a r s (15 cmXlO cm) up to a height of 2 cm. 
These j a r s were covered with s t e r i l i z ed paper and were kept a t room 
temperature for about 24-48 hours (depending xspon the atmospheric condi-' 
t ions) for se t t ing of the medium and evaporation of moisture adhering to 
the side walls of the j a r s , 
(v) S te r i l i za t ion of a r t i c l e s used in the d ie t preparat ion: 
A.11 the glass-wares used in the preparation of various d ie t s 
were thoroughly washed with water and then s t e r i l i z e d by keeping them 
in hot air-oven a t 120°C for about 30 minutes. Markin c loth and black 
paper required to cover the j a r s were also s t e r i l i z ed i n hot air-oven. 
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(vi) Procedure for the rearing of C« partelluat 
The cut pieces of tissue papers containing counted number of 
eggs of C. partellus (black head stage) were released in the jars having 
different diets (Fig,2). After the release of eggs, the top of each jar 
was covered with sterilized inarkin cloth. Each jar vas also covered with 
sterilized black paper from all the sides as well as from the top. This 
was done to facilitate an early estabHshment of the larvae in the diet 
(Fig.3). 
For the rearing of C« partellus on natural food, tender pieces 
of maize stems (apical portion of the plant) were kept in glass jars 
(15 craXlO cm) and counted number of eggs (black head stage) were released. 
Each jar was then covei^ ed with markin cloth. The food was changed on 
alternate days. In the later stages, stem portions (9-12 cm long) were 
provided as food for the developing larvae (Fig.4). 
Two to three days after the release of eggs, the tissue papers 
containing unhatched eggs were taken out from the jars having artificial 
diets and natural food, and counted. The number of larvae hatched in each 
jar was recorded. The details pertaining to the dates of release of eggs 
and the number of larvae studied in each jar of different diets in all 
the sets of experiments are given separately in Tables 9, 10, 11, 12, 13 
and 14. 
There were three replications for each diet including natural 
food (maize plant). Each replication conprised one jar (15 cmXlO cm). 
In the first, second, and fifth set of experiments, rearing of C.pattellas 
was done only vap to one generation, whereas in the third and fourth set 
Fig. 2s A jar containing artificial diet to initiate 
the rearing by the release of eggs of Cgartellus 
(black head stage) laid on tissue papers. 
(a) Artificial diet 
(b) Tissue paper containing eggs of 
C. partellus (black head stage) 
Fig. S: A close view showing establishment of the early-
stage larvae of C. partellus in an artificial 
diet 
(a) Diet 
(b) Larva 
Fi9'2 
Table 9; Number of larvae rearad on different a r t i f ic ia l diets. 
F i rs t set ; F i r s t generation 
Symbol of 
d i e t 
used 
h 
h 
H 
h 
h 
xe 
Nf 
R e p l i c a t i o n 
I 
11 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
Date of r e l e a s e 
of eggs 
14 .9 ,1573 
14 .9 ,1973 
14 .9 .1975 
17,9.1973 
17.9 .1975 
17 .9 .1973 
14.9 ,1975 
14.9*1973 
14.9 .1973 
1 4 . 9 . IS Y 3 
14.9.1973 
15.9 .1975 
21.9 .1973 
21.9 .1975 
21 .9 ,1973 
21.9 .1975 
21 .9 .1973 
21.9.1973 
13.9 .1975 
13.9 .1975 
13.9 .1973 
Number of 
l a r v a e 
s tudied 
52' 
46 
46 '' 
55 
26 
55 
48 
50 
38 
32 
51 
56 
56 
55 
50 ' ' 
44 
58 
58 
63 
53 
64 
Table lOs Number of larvae reared on different a r t i f ic ia l d ie ts . 
Second set : Firs t generation 
Symbol 
d i e t 
used 
A 
B 
C 
D 
E 
F 
G 
H 
Repli-
cation 
I 
I I 
i n 
I 
11 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
i n 
I 
I I 
i n 
I 
I I 
I I I 
Date of 
release 
of eggs 
16.4.74 
16.4.74 
16.4.74 
16,4.74 
16.4.74 
16.4.74 
16.4.74 
16,4.74 
16.4.74 
16.4.74 
16.4.74 
16.4.74 
21.4.74 
21.4.74 
21.4.74 
18.4.74 
18.4.74 
18.4.74 
18.4.74 
18,4.74 
18.4.74 
18.4.74 
18,4.74 
18,4.74 
No, of 
larvae 
studied 
49 
48 
55 
54 
55 
55 
60 
52 
55 
46 
50 
47 
55 
48 
46 
57 
54 
50 
51 
54 
51 
49 
57 
52 
Symbol of 
d i e t 
used 
I 
J 
K 
L 
H 
K 
Nf 
Repli-
cat tor 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
H 
I I I 
I 
I I 
I I I 
Date of 
^ re lease 
of eggs 
20,4,74 
20.4.74 
20.4.74 
21,4.74 
21.4.74 
21.4.74 
20.4.74 
20.4.74 
20,4.74 
20.4,74 
20,4,74 
20.4.74 
20.4.74 
20.4.74 
20,4,74 
20,4,74 
20.4.74 
20.4.74 
18.4.74 
18.4,74 
18.4,74 
No. of 
la rvae 
studied 
46 
50 
59 
57 
44 
48 
59 
52 
51 
47 
54 
52 
55 
52 
56 
48 
47 
55 
51 
49 
Table l i s Namber of larvae reared on different a r t i f ic ia l diets . 
Third set s F i rs t and second generations 
Symbol 
d i e t 
used 
KA 
KB 
KC 
KD 
KE 
KX 
KM 
KL 
KMX 
KLX 
KIM 
Nf 
of 
Replication 
I 
I I 
ni 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
Date of release 
of eggs 
F i r s t Second 
generation generation 
26.8.74 
26.8.74 
26.8.74 
23.8.74 
25.8.74 
23.8.74 
26.8.74 
26.8.74 
26.8.74 
4.9.74 
4.9.74 
4.9.74 
4.9.74 
4.9.74 
4.9.74 
25.8.74 
23.8.74 
25.8.74 
24.8.74 
24.8.74 
24.8.74 
2.9.74 
2.9.74 
2.9.74 
26.8.74 
26.8.74 
26.8.74 
5.9.74 
5.9«74 
5.9.74 
2.9.74 
2.9.74 
2.9.74 
11.9.74 
11.9.74 
11.9.74 
mm 
mm 
mm 
tm 
5.10.74 
5.10.74 
5.10.74 
5.10,74 
5.10,74 
5.10.74 
25.9.74 
25,9.74 
26.9.74 
50,9,74 
30.9.74 
50.9.74 
2.10.74 
2.10.74 
2.10.74 
2.10.74 
2.10.74 
2.10,74 
8.10.74 
8.10.74 
8.10.74 
8,10.74 
8,10,74 
8.10.74 
7.10.74 
7,10.74 
7,10.74 
Number of larvae 
studied 
F i r s t Secoftj 
generation generation 
49 
56 
52 
46 
59 
59 
44 
57 
55 
45 
45 
56 
50 
47 
49 
52 
55 
56 
50 
51 
55 
51 
51 
52 
51 
55 
54 
47 
45 
28 
55 
41 
45 
48 
47 
51 
mm 
mm 
mm 
50 
50 
50 
50 
50 
50 
52 
41 
50 
47 
48 
51 
50 
50 
60 
46 
47 
50 
50 
60 
50 
57 
57 
51 
SO 
50 
50 
Table 12: Kdmber of larvae reared on di f ferent a r t i f i c i a l d i e t s . 
Fourth se t : F i r s t and second generations 
Syntool of 
d i e t 
used 
1 
2 
S 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Nf 
R e p l i c a t i o n 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I , 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
in 
I 
I I 
I I I 
I 
I I 
in 
I 
11 
in 
I 
I I 
ni 
I 
n 
I I I 
Date of r e l e a s e 
of e ^ s 
F i r s t 
g e n e r a t i o n 
29 .4 ,75 
29 .4 .75 
29 ,4 ,75 
1 .5 .75 
1 .5 .75 
1»5«75 
30 .4 .75 
30 .4 .75 
3 0 . 4 . 7 5 
30 .4 .75 
SO.4,75 
3 0 . 4 . 7 5 
2 . 5 . 7 5 
2 . 5 . 7 5 
2 .5 .75 
30 ,4 .75 
30 .4 .75 
30 .4 .75 
1 .5 .75 
1 .5 .75 
1 .5 .75 
2 .5 .75 
2 . 5 . 7 5 
2 . 5 . 7 5 
1 .5 .75 
1 .5 .75 
1 .5 .75 
2 . 5 . 7 5 
2 . 5 . 7 5 
3.5 .75 
2 . 5 . 7 5 
2 . 5 . 7 5 
2 . 5 . 7 5 
3 .5 .75 
3 .5 .75 
3 .5 .75 
3 . 5 . 7 5 
3 .5 .75 
3 .5 .75 
second 
g e n e r a t i o n 
m» 
1 0 . 6 . 7 5 
1 0 , 6 , 7 5 
10 .6 .75 
4 .6 .75 
4 .6 .75 
4 . 6 . 7 5 
5 .6 ,75 
5 .6 .75 
5 .6 .75 
mm 
7 .6 .75 
7 ,6 ,75 
7 . 6 , 7 5 
5 .6 .75 
5 .6 .75 
5 .6 .75 
7 .6 .75 
7 .6 .75 
7 .6 .75 
5,6.75 
5 ,6 .75 
5.6 ,75 
1 2 . 6 . 7 5 
12 .6 .75 
12 .6 .75 
5 .6 .75 
5 .6 .75 
5 .6 ,75 
12 .6 .75 
1 2 , 6 , 7 5 
1 2 , 6 , 7 5 
4 . 6 . 7 5 
4 .6 .75 
4 . 6 , 7 5 
Number of l a r v a e 
s tud ied 
F i r s t Second 
g e n e r a t i o n g e n e r a t i o n 
52 
56 
47 
43 
41 
61 
50 
51 
44 
51 
41 
42 
47 
54 
34 
48 
48 
52 
51 
54 
42 
48 
57 
55 
52 
48 
55 
46 
53 
42 
52 
48 
45 
35 
48 
39 
44 
45 
45 
im 
50 
50 
50 
34 
41 
45 
32 
21 
45 
t i « 
58 
31 
49 
36 
26 
30 
51 
54 
53 
41 
42 
48 
21 
48 
29 
55 
41 
23 
50 
36 
28 
51 
53 
54 
Table 15J Number of larvae reared on different artificial diets. 
Fiftn set t First generation 
Symbol of 
digt Repli-
used cation 
Date of No. of 
release larvae 
of eggs studied 
Symbol of Date of No* of 
diet Repli- release larvae 
used cation of eggs studied 
I 
II 
in 
I 
I I 
III 
I 
n 
III 
I 
I I 
III 
I 
II 
III 
I 
n 
I I I 
26»6.75 
26 ,6 .75 
26 .6 .75 
26.tj.75 
26 .6 .75 
26.6 .75 
26 .6 .75 
26 .6 .75 
2 6 . 6 , 7 5 
26 .6 .75 
26 .6 .75 
26.6 .75 
2 .7 ,75 
2 .7 .75 
2 .7 .75 
1 .7 .75 
1 .7 .75 
1 ,7 .75 
49 
51 
50 
55 
53 
59 
51 
42 
54 
47 
48 
49 
61 
52 
42 
55 
45 
47 
g I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
27.6 .75 
27.6 ,75 
27 .6 .75 
27 .6 .75 
27.6 .75 
27 .6 .75 
2 . 7 . 7 5 * 
2 .7 .75 
2 .7 .75 
1 .7 .75 
1 .7 .75 
1 .7 .75 
2 . 7 . 7 5 
2 .7 .75 
2 .7 .75 
4 .7 ,75 
4 .7 .75 
4 .7 .75 
60 
55 
51 
48 
51 
50 
51 
50 
50 
48 
51 
56 
54 
55 
54 
50 
50 
57 
Table l4i Wumber of larvae reared on different a r t i f i c i a l d i e t s 
whan tfte effect of various ingredients was studied on 
the development of C» par te l l a s* 
Symbol of 
d i e t 
used 
Date of NO* of 
Repli- release larvae 
cation of eggs studied 
Symbol of Date of No, of 
d ie t Repl i- release larvae 
used cation of eggs studied 
Ai 
As 
A. 
h 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
I I I 
I 
I I 
m 
I 
I I 
m 
I 
I I 
I I I 
I 
I I 
n i 
I 
I I 
I I I 
SLi 
51* 
51, 
SL, 
51, 
31 . 
51i 
31, 
51, 
31 , 
51 , 
51 , 
51. 
51 , 
31 . 
31 , 
31, 
31. 
31 . 
31 , 
31. 
51. 
31, 
31 . 
31, 
51 , 
51. 
,5 .76 
• 5.76 
,5 .76 
,5 .76 
,5 .76 
.5 .76 
• 5.76 
• 5.76 
•5.76 
,5.76 
,5.76 
,5.76 
,5 .76 
,5 .76 
•5.76 
,5 .76 
,5 .76 
• 5.76 
,5 .76 
.5.76 
•5.76 
.5 .76 
• 5.76 
• 5.76 
,5 ,76 
,5.76 
• 5.76 
50 
52 
51 
49 
42 
51 
48 
47 
44 
a 
52 
53 
40 
39 
51 
51 
58 
52 
47 
45 
44 
28 
40 
45 
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I I 
I I I 
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I 
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I I I 
1 . 6 . 7 6 
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1 .6 .76 
1 .6 .76 
1 .6 .76 
1 .6 .76 
1 .6 .76 
1 .6 .76 
1 .6 .76 
1 .6 .76 
1 . 6 . 7 6 
1 .6 .76 
1 .6 .76 
1 .6 ,76 
1 .6 .76 
1 .6 .76 
1 .6 ,76 
1 .6 .76 
1 ,6 .76 
1 .6 .76 
1 .6 .76 
1 . 6 . 7 6 
1 .6 .76 
1 .6 .76 
1 .6 .76 
1 .6 .76 
1 .6 .76 
52 
48 
51 
40 
57 
44 
48 
42 
41 
49 
54 
42 
42 
47 
41 
54 
48 
55 
45 
49 
28 
47 
45 
44 
47 
51 
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of experiments, C. pa r te l lus -was reared up to tvo generations. In the 
experiment on the effect of various d i e t const i tuents on the development 
of C. pa r t e l l u s , the rearing was carr ied out only up to one generation. 
The eggs u t i l i z ed in the course of present studies were obtained 
from the nucleus culture described e a r l i e r under l ( i ) « 
Procedure for obtaining eggs in the laboratory: For egg laying, 
moths obtained from different d ie t s (Fig,5) as well as from the natural 
food were released in oviposition j a r s (one p a i r in each j a r ) . These 
j a r s were kept in the egg laying chaidser a t 21°C + 1°C. The egg laying 
was examined da i ly . The portions of the white t i s sue paper containing 
eggs were cut and kept for incubation a t 27°C + 2°C. The moths which 
had already la id eggs were again t ransferred in to fresh oviposit ion j a r s , 
These j a r s were again kept in to the egg laying chaniber for maximum egg 
laying. This process was continued t i l l the moths died, 
Oviposition j a r : I t comprises a glass j a r (15 cmXlO cm) having 
2-3 cm thick layer of moist sand a t the bottom and covered by a piece of 
t i s sue paper (equal to the dimensions of the bottom of the j a r ) . The 
en t i re inner surface of the j a r was a lso l ined with white t i s s u e paper, 
A white t i s sue paper was also fixed a t the top (P ig .6 ) . 
Conditions for rear ing: The rearing was carried out i n the 
laboratory (Figs, 7 and 8) a t 270C + 2°C and 70 to 90 per cent r e l a t i ve 
humidity. The teiiperature was maintained by two ai r -condi t ioners (one ton 
capacity each) while the r e l a t ive humidity was maintained by one humidi-
f i e r . The day to day teirperature and r e l a t i ve humidity were recorded by 
a hygrothermograph. 
Fig. 4 : Rearing of the maize s talk borer in natural 
food - 4 jai^ containing maize stem pieces 
having larvae , 
(a) Maize stem piece 
(b) Larva 
Fig, 5 t A jar containing artificial diet having 
pupae and moths. 
(a) Pupa 
(b) ^toth 
Fig. 6 t Obviposition jar viewed from the top after 
removing the cover. 
(a) Moth 
mmmB 
Fig.4 Fig. 5 
Fig. 6 
's-^^l?/ ^ 
r 
* ^ 
• \«v " 
Fig. 7 1 A viev of the laboratory showing different 
equipment used i n the preparation of various 
a r t i f i c i a l d ie ts / rear ing of £ . p a r t e l l u s . 
(a) Hiimidifier 
(b) Waring blender 
(c) Hygro-theruiograph 
Fig. 8 J A view of culture room showing rearing jars 
containing developing larvae and moths of 
G. partellus. 
Fig. 7 
WifPifi 
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( v i i ) C i l t e r i a s t u d i e d : 
In t h e f i r s t experiment, obse rva t ions were recorded on ( i ) 
developmental pe r iod frora l a r v a to a d u l t , ( i i ) pe rcen tage of i n s e c t s 
coirpleting t h e i r development from l a r v a t o adu l t , and ( i i i ) s e x - r a t i o . 
Besides t h e above mentioned t h r e e c r i t e i l a , observa t ions were a l s o 
recorded i n t h e remairdng exper imental s e t s on ( i ) l o n g e v i t y of male 
and female moths, ( i i ) average number of eggs p e r fem£ile, ( i i i ) p e r -
centage v i a b i l i t y , and ( i v ) i n c u b a t i o n , p e r i o d , 
I I . EVii.LUATION 01'' Dli^FEid^TIivL REaPON^E OF C. PijiilELLUS ON A 
DIKGLE CmdLi HYBiilD, MRM TliK ma'^E ii'lAUi EOREH'Wii.o 5EPi,f(^TJiLI 
RBlRH.) ON DIFFERENT ivRTIFICIi^I, DIEK AND NivTUiiaE FOOD(MiiIZE P IANT) 
Lay-out of t h e experiment: 
To eva lua te t h e d i f f e r e n t i a l response of _C. p a r t e l l u s when 
reared i n the l a b o r a t o r y on d i f f e r e n t a r t i f i c i a l d i e t s and n a t u r a l food, 
an experiment under f i e l d cond i t i ons was conducted f o r tvo y e a r s , v i z . , 
during khar i f ,197o i n Block 7E, and k h a i l f , 1S75 i n Block Ak of t he farm 
of the Indian A g r i c u l t u r a l Research I n s t i t u t e , Nevj D e l h i . The e x p e r i -
mental d e t a i l s a re given below: 
1975 1975 
Lay-out Randomized block Randomized block design 
design (Fig.9) (flg.lO) 
Maize hybrid used S ing le c ro s s S ing le c ro s s (CM 202xCM 111) 
(CM 202 X CM 111) 
Date of sowing 28th June 23rd August 
Number of replications 16 5 
Fig. 9 t The expezlraental lay-out for evaluating the 
d i f f e ren t i a l response of C. pa r t e l lu s larvae 
reared up to two generations on kidney bean 
based diet (Xi) and natural food (Nf) using 
a maize hybrid (Kharlf,1973). 
Iiow-tc-row distance = 75 cm 
Flant- to-plant distance = 60 cm 
Rl - El6 = Sixteen repl icat ions 
— ^ denotes buffer row 
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Elg. 10 ; The expeiimental lay-out for evaluating the 
d i f fe ren t i a l response of C. pa r t e l l u s larvae 
reared up to one and two generations on diff-
erent a r t i f i c i a l d i e t s and natxixal food xising 
a maize hybild,(kharif,1975)» 
Row-to-ro"W distance = 75 era 
Plant-to^plant distance = 60 cm 
RX - R5 = 5 repl ica t ions 
Nos. 1 - ?3 = Plot numbers 
The figures in parentheses denote different 
d ie t s tes ted (cf. Table 6 ) , vh i l e A and B 
refer t o f i r s t and second generat ions,respect ively. 
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Number of row(s) per plot 
Row length (metre) 
Bow to row distance (cm) 
Plant to plant distance(cm) 
Number of plants studied 
per replication 
Number of diets tested 
1975 
Z 
5 
75 
60 
8 
One artificial diet 
and natural food 
1975 
1 
5 
75 
60 
5 
Twelve artificial 
diets and natural 
food (Table 6) 
Duiing kharifjl975 and 1975, two seeds of single cross maize 
hybiid were sown per h i l l . Thinning was done seven days a f t e r the 
genjiination and only one p lan t per h i l l was re ta ined. All the normal 
agronomical p rac t i ces , v i z . , ( i ) f e r t i l i z e r appl icat ion, ( i i ) i r r i g a t i o n , 
and ( i i i ) i n t e r - cu l tu r a l operations were followed. 
Expeiiinental procedurei 
During khaxlf,1973, the i n t ens i t y of damage caused by C.par te l lus 
when reared up to two generations on a d ie t based on kidney bean grain 
powder (Siddiqui and Ghat ter j i , 1972) designated as X^^ (Table 1) was 
coitpared -with those insec ts reared up to two generations on natural food 
(maize p l a n t ) . But, during khailf ,1975, the i n t e n s i t y of damage caused 
by C, pa r t e l lu s reared up to one generation (designated A) and two 
generations (designated B) on 12 different a r t i f i c i a l d i e t s (Nos.1-12) 
and natural food (Nf) was studied ( F i g . l l ) . However, the i n t e n s i t y of 
Big. 11 s A general view of the easperimental f ie ld 
where the in tens i ty of damage caused by 
C. pa r t e l l u s reared on different a r t i f i c i a l 
d i e t s and natural food was studied during 
kharif ,1975. 
^ftv,< 
mmm. -
F I9 -11 
•^w?^:iS:' '^ 
:^^x\, 
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damage caused by C, par te l lus was studied only up to one generation 
in d ie t s numbered 6, 9 and ! ! • 
Release of eggs: During ktiarif ,1S75 and 1975, when the plants 
were 18-19 day old, the pinned t i s sue papers containing 25-30 eggs 
(black-head stage) of ^» p a i t e l l u s were introduced in the whorls of 8 
and 5 p l an t s , respectively ( t i g s . 12,13)« To ascertain coirplete hatching, 
theset issue papers were examined 2-5 days a f t e r the release of egg masses, 
The hatching was observed to be 95-100 per cent . 
Observations recorded: 
For working out the i n t ens i t y of damage caused by the larvae of 
_C. pa r te l lus reared up to one and two geners-tions, observations on the 
basis of leaf injury including dead hearts (rat ing 1-2) were recorded 37 
and 33 days, a f t e r the release of egg masses duiing khailf,1975 and 1975, 
respect ively. Number 1 was given to those plants shomng l eas t or no 
injury and number 9 was given to those p lan t s shovdng maxirauTO injury i . e . 
'dead heart ' formation as a r esu l t of severe damage. Rating 2-8 was 
given to those plants showing graded in t ens i ty of damage from low to high, 
The data on leaf injury ra t ing (1-9), thus recorded in both the years , 
were transformed individual ly to scores for ranked data (Fisher and 
Yates, Table XX,1963). The values for rat ing from 1-9 are given below: 
1, -1,49 2. -0.93 3 . -0.57 
4. -0.27 5. 0.00 6. +0.27 
7. +0.57 8. +0.S3 9. +1.49 
Fig. 12 : Pinned t i ssue papers containing eggs of 
C. pa r t e l lus (black head s t age ) . 
Fig. 13 : I«fenual ( a r t i f i c i a l ) in fes ta t ion of iriaize 
plant with C. pa r t e l lus egg mass, ; 
(a) Pinned t i ssue paper containing 
egg mass of C.partel lus 
(black head s t a g e j . 
(b) Plant whorl 
fr «*- r <je,«jr-
21 
Statistical analysis: 
The data obtained in various experiments, yiz.^ rearing of 
-* partellus on suitable artificial diets, and evaluation of differential 
response of £. partellus on a single cross maize hybrid were subjected 
to statistical analysis (analysis of variance), For calculating the 
percentage of female, the maletfemale ratio was added and the percentage 
woiked out on the basis of total in regard to each diet. Wherever the 
percentages were used, the same were transformed after adding 0.5 by 
using Sin Inverse (Leclerg et al., 1962) transformation before subjecting 
the data for analysis of variance. 
Meteorological observationst 
The meteorological observations pertaining to weekly means 
of tenperature, relative humidity and rainfall during the experimental 
period from June to October (Kharj.f .1975 and 1975) are depicted graphi-
cally in figs. 14 and 15. 
Fig. 14 i Meteorological observations recorded 
during the experimental period, showing 
weekly average percentage r e l a t i ve hiamidity, 
inaxirauni and minimum teiqpeiatures, and r a i n -
f a l l (June - October, 1973). 
100 W 
RAINMLL ( M M ) 
/ \ MLATIVI HUmOITT {%) 
OCTOIER 
Fig. 15 t Meteorological observations recorxiecl during 
the experimental period, sbo'wir^ veekly 
average percentage r e l a t ive humidity,maxiinain 
and rainiinun tesjperatures, and r a i n f a l l (june-
October,197^. 
100 h 
t o ^ 
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SIMBOLS USED FOR VARIOUS Dim COMBINATIONS 
Symbol of 
d ie t used Pr incipal base-ingredientCs)* 
Kidney bean 
b 
Xl 
A 
1 
a 
B 
2 
Green gram 
c 
X2 
I 
Without vitamin E 
With one capsule of vitamin E 
CSiddiqui and Chatterji,1972) 
¥ i t h two capsules of vitamin E 
Without vitamin E 
¥ i t h one capsule of vitamin E 
0 
KX 
5 
Bengal gram 
f 
Xs 
J 
D 
6 
Grass pea 
X4 
With two capsules of vitamin E 
Without vitamin E 
With one capsule of vitajnin E 
V/ith two capsules of vitamin E 
With one capsule of vitamin E 
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Symbol of 
d ie t used Principal base-ingredientCs)"^ 
Co'wpea 
X5 
K 
i 
E 
KL 
5 
Lent i l 
M 
G 
Hyacinth bean 
N 
H 
Dew gram 
d 
X6 
L 
h 
F 
KM 
4 
Rice bean 
k 
Pi l ipasera 
1 
Opaque-.2 maize 
KA 
•Without vitamin E 
"With one capsule of vitamin E 
With two capsules of vitamin E 
Hith one capsule of vitamin E 
With two capsules of vitamin E 
With one capsule of vitamin E 
Hith two capsules of vitamin E 
Vlithout vitamin E 
With one capsule of vitamin K 
With two capsules of vitamin E 
With one capsule of vitamin K 
With one capsule of vitamin E 
With two capsules of vitamin E 
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Syn^ol of Principal base- ingredient(s)* 
die t used 
Sorghum 
KB With two capsules of vitandn E 
Opaque-g maize ••• sorghum (l:l)_ 
KG With two capsules of vitamin E 
Green gram + devj gram + gowpea ( l : l s l ) 
KD With two capsules of vitamin E 
Green gram * dew gram * cowpea * kidney bean ( l i l : l t l ) 
KE ¥ i t h two capsules of vitamin E 
Green gram -f dew gram (1:1) 
™*^  With two capsules of vitamin E 
Green gram * cowpea ( i t l ) 
KXJC 
„ With two capsules of vitamin E 
Dew gram + cowpea ( i t l ) 
KLM Vlith two capsules of vitamin E 
10 
Green gram + Bengal gram ( i t l ) 
9 With two capsules of vitamin E 
Dew gram + Bengal gram ( l : l ) 
11 With two capsules of vitamin E 
Cowpea + Bengal gram (1:1) 
12 With two capsules of vitamin E 
Nf Natural food 
^Besides the p r inc ipa l base-ingredients, mentioned above, a l l the 
remaining 9 ingredients (wheat f lour , ascorbic acid, raethyl-p-hydroxy-
benzoate, sorbic acid, yeast powder, formaldehyde, vitamin E7"agar-agar 
powder and d i s t i l l e d vater) were the same for each d ie t except when 
mentioned against each symbol of the d i e t . 
EXPEEIMENTWJ FINDINGS 
The data obtained in the course of present invest igat ions are 
presented under the following headings: 
I . POHMQLILTION OF SUITABLE ARTIFICUiL DIETS FOR THE 
mSS imRING OF C. PARTELLUS 
I I . EVALUATION OF DIFFERENTIAL RESPONSE OF C.PARTELLUS 
ON SINGLE GROSS MAI2E HIBSID ¥HEN THE STALK BORER 
HAS SEPARATELY RiARED ON DIFFERENT ARTIFICIAL DIETS 
AND NATURAL FOOD (MAI^ E PLkNT) 
I . FORMULfevTION OF SUITABLE ARTIFICIAL DIETS FOR THE mSS REARING OF 
C. FARTELLUSi 
The effect of formulation of a r t i f i c i a l d i e t s on the mass rearing 
of _C. pa r t e l lu s was studied when (a) the p r inc ipa l base-ingredients 
comprised primari ly e i ther pulses , t h e i r mixtures or ce rea l s , and (b) 
the two d ie t s based on mixture of two pulses were deficient in one of 
the ingredients other than the p r inc ipa l base- ingredients . 
(a) Effect of p r inc ipa l base ingredients on the development of C.par te l lus t 
Five different se ts of e;5)eriraents were carried out to study the 
effect of pr inc ipa l base-ingredients comprising e i ther pu lses , t h e i r mix-
tures or cereals on the development of C. p a r t e l l u s . The data recorded 
in each of the f ive experimental se t s are presented separately. 
Set I 
In the first set of experiment which was more or less exploratory 
26 
in nature, the performance of s ix different a r t i f i c i a l d i e t s designated 
Xi to Xg (Table 3) along with the natural food (maize p lan t ) was studied 
up to one generation. I t was observed tha t in one d ie t based on grass 
pea (X4), the establishment of larvae was veiy poor and only one moth 
emerged* The diet based on grass pea grain powder was, therefore , not 
considered for detai led s tud ies . Hence, the data obtained on the three 
c r i t e r i a pertaining to the remaining d i e t s a re presented below. 
( i ) Average developmental period from larva to adu l t : The re su l t s 
obtained on the basis of average developmental period from larva to adult 
(Table 15) showed that d i e t s , v i z . , Xg, X5, and Nf were s igni f icant ly 
b e t t e r than the remaining d i e t s , ^hen the larvae were reared on these 
d i e t s , the developmental period was reduced, i . e . , ranged from 25.63 to 
27.16 days for moth emergence. 
( i i ) Average percentage of C.partel lus completing the development 
from larva t o adu l t : The data on the bas is of average percentage of 
insec ts completing the development from larva to adul t (Table 16),when 
reared on different d ie t s showed t ha t the number of moths obtained from 
d ie t s designated as X5 and X2 was s igni f icant ly more i . e . , 63.23 and 
73.87 per cent, respect ively than the other d i e t s , v i z . , Xg (28.81 per 
cent ) , Nf (38.42 per cent ) , X3 (38.67 per cen t ) , and X^ (51.86 pe r c e n t ) . 
( i i i ) Sex-rat io: There were no s ignif icant differences with regard to 
male : female ra t io (Table 17), when the data obtained from amongst the 
various d ie t s were considered. However, the production of females 
resul t ing from d ie t s (X^) and Nf was s l i gh t l y more, the r a t i o being 
Table 15: Developmantal period (days) of C_» pa r t e l l u s vhen 
reared from larva to adult on drfferent d i e t s . 
F i r s t set : F i r s t generation 
Symbol of Replication 
die t = 
used I I I I I Total Mean 
29.86 30.12 28,07 88,05 29,35 
^2 
^5 
XA 
"^ 5 
^6 
Nf 
25.17 
30.52 
25.66 
29.15 
26.50 
25.48 2 6,24 76.89 
28,69 30 . OU 89»21 
25,90 28.03 79.59 
29,80 29,69 88,64 
26.47 28.72 81.49 
25.63 
29.74 
26,53 
29,55 
27.16 
S.Em, + 0»58 
C D . a t 5,0 per cent 1.83 
CD. at 1.0 per cent 2«60 
Table 16: ffercentage of C. pa r te l lus completing the development 
from lairva to adult isfhen reared on different d i e t s , 
F i r s t set : F i r s t generation 
Symbol 
d i e t 
used 
^1 
X2 
^3 
XA 
^5 
^6 
Nf 
of 
I 
40.38 
(59 .76) 
63.64 
(53 .19) 
47 .91 
(44 .08) 
57,14 
(49 ,37) 
29.55 
(33 .27) 
41.25 
(40 ,28) 
S.3ra. + 
C D . a t 5 ,0 per 
Rep l i ca t i on 
I I 
54,34 
(47 .7b) 
96 .15 
(79 .53) 
26.00 
(30 .98) 
74.54 
(60 .00) 
34.48 
(36 .27) 
39.62 
(39 .29) 
c e n t 
I I I 
60.87 
(51 ,59) 
61,82 
(52 .12 ) 
42.10 
(40 .74) 
Only one moth 
58.00 
(49 .89) 
22,41 
(28 ,59) 
34.38 
(36 .21) 
T o t a l 
155.59 
(139.10) 
221 .61 
(184.84) 
116.01 
(115 .80) 
emerged 
189.68 
(159.26) 
86,44 
( 98 .13) 
115.25 
(115.78) 
51.36 
(46 .37) 
73.87 
(61 ,61) 
38.67 
(38 .60) 
63.23 
(53 .09) 
28 ,81 
(32 .71) 
38.42 
(58 ,59) 
4 ,57 
14,42 
The figures i n parentheses denote the angular transformed 
values after adding 0,5 to the or iginal f igu res , 
Tabla 17; Percentage of faraala moths of C_. p a r t e l l u s obtained 
from di f ferent d ie t s (transforited value877 
F i r s t set : F i r s t generation 
Symbol of 
d i e t 
used 
^1 
^2 
^5 
X 
X 
Nf, 
S*Sm« 
I 
38,29 
( 0 , 6 1 ) 
59,58 
( 0 , 6 7 ) 
S4»21 
( 1 , 8 8 ) 
56.09 
( 0 . 5 2 ) 
58,76 
(0.63) 
42,94 
(0 ,85) 
+ 
R e p l i c a t i o n 
I I 
51,06 
(1 .50) 
32«35 
(0 ,59 ) 
29 .06 
( 0 . 3 0 ) 
43 .11 
(0 .86 ) 
26»92 
( 0 . 2 5 ) 
49.37 
(1 .32) 
I I I 
47,29 
( 1 . 1 5 ) 
48,73 
( 1 , 2 7 ) 
54.14 
(0 .45) 
46.26 
( 1 . 0 7 ) 
47.52 
(1 .17) 
55.19 
(1 .75 ) 
To ta l 
136.64 
(3 .26) 
120.64 
(2 .53 ) 
117.41 
(2 .63 ) 
125.46 
( 2 . 4 5 ) 
113.20 
( 2 .05) 
145.50 
( 3 .93) 
Mean 
45.55 
(1 .09 ) 
40.21 
( 0 . 7 8 ) 
39.14 
( 0 , 8 8 ) 
41.82 
(0 .82) 
37.73 
(0 .68 ) 
48,50 
(1 .51) 
0.69 
N.S . 
Each figure i n parenthesis denote the 
number of females with male as un i ty . 
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1 <fi 1.09 o, and 1 <^: 1.51 o , respect ively. 
Set I I 
The performance of 14 a r t i f i c i a l d ie t s was conpared with natural 
food and the r e su l t s thus obtained on eight different c r i t e r i a are 
presented below: 
( i ) Average developmental period from larva to adult t The data on 
the average developmental peilod from larva to adult are given in Table 
18. I t i s evident that a l l the d ie ts tes ted were s ignif icant ly in fe r io r 
than the natural food (Nf), the developmental period being reduced to 
25.20 days when reared in natui^l food for moth emergence. The period 
for development i n the remaining d ie t s varied from 25,27 to 33.40 days. 
( i i ) Average percentage of C.partel lus conpleting the development 
from larva to adul t : I t i s apparent from Table 19 that in regard to the 
average percentage of G_* pa r te l lus conpleting the development from larva 
to adul t , there were no signif icant differences among a l l the d ie t s and 
natural food. However, the pax)duction of moths was more in d ie t s K 
(68.91 per cent) and I (69.63 per cent) when compared with the remaining 
d i e t s . 
( i i i ) Sex-rat io: I t i s obvious from Table 20 tha t there were no s ign i -
f icant differences among the various d ie t s with respect to male : female 
r a t i o . However, the females obtained from d ie t s B, E, L, N,and C were 
s l i gh t ly more i . e . , ranged from 1 (5^: 2.13 o to 1 <5 :^ 3.62 o . 
Table 18; Developmental period (days) of C. pa r t e l lu s when 
reared from larva to adult on d i f ie rgnt d i e t s . 
Second set : F i r s t generation 
Symbol 
d i e t 
used 
4 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
Nf. 
of R e p l i c a t i o n 
I 
28,88 
30,00 
26,00 
53«26 
25,97 
31.39 
52.36 
51.32 
26 ,86 
28.86 
28.97 
29.OU 
31.22 
30,89 
23.95 
S.Sra. + 
C*d» a t 5 .0 per 
C D . a t 1,0 per 
I I 
28.55 
29,41 
28,11 
53.76 
25,15 
28.03 
31.94 
50,58 
26 ,95 
35.05 
29,72 
28 .67 
32.00 
31,46 
22.37 
cent 
cent 
I I I 
28 ,58 
28.69 
25.70 
33,17 
24 .70 
32.20 
32.27 
29.90 
27,29 
31.45 
28 .25 
29 ,48 
32.69 
32,82 
23 .28 
To ta l 
86 .01 
88.10 
79 .81 
100,19 
75,80 
91.62 
96 ,57 
91 ,80 
81,08 
93 ,56 
86.92 
87.15 
95 .91 
95 .17 
® . 6 0 
Mean 
28,67 
29.37 
26.60 
55.40 
25.27 
30,54 
52.19 
50,60 
27.05 
51.12 
28 .97 
29,05 
31 .97 
51,72 
25,20 
0.61 
1.76 
2 .57 
Table 19: Percentage of C. pa r t e l lus completing the development 
fi-om larva to adult when reared on dif ferent d i e t s . 
Second set i F i r s t generation 
Symbol of 
d i e t 
used 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
K 
N 
Nf 
S.Em, ; 
R e p l i c a t i o n 
I 
69,39 
(56»75) 
59.26 
(50 .65) 
61.67 
(52 .06) 
73.91 
(59 .60) 
75.47 
(60 ,67) 
40,35 
(39 .76) 
49.02 
(44 .71) 
51.02 
(45 .86) 
65.22 
(54 .15) 
66,67 
(55 .06) 
92,30 
(74*44) 
59.12 
(5U.53) 
42.30 
(40#86) 
51.79 
(46.32) 
40.U0 
(39 ,52) 
K 
I I 
56,25 
(48 .91) 
64.15 
(53 ,55) 
69.23 
(56 .60) 
60.00 
(51 .06) 
60,42 
( a . 3 0 ) 
55 .56 
(48 .50) 
68,52 
(56 .17) 
59.65 
(50 ,89) 
64.00 
(53*43) 
40,91 
(40 ,05) 
63,46 
(53 .13) 
50.00 
(45 .29) 
42 .86 
(41 .21) 
58.33 
(50 ,65) 
47.06 
(43 .62) 
I I I 
5b, 60 
(49 ,08) 
65,45 
(54 ,33) 
60,38 
( a , 50) 
61,70 
(52 ,06) 
65.22 
(54 .15) 
40,00 
(39 ,52) 
64 ,71 
(53 .85) 
40,38 
(39 ,76) 
79,66 
(63 .58) 
45 .83 
(42 .88) 
50,98 
(45 .86) 
63.27 
(53 .01) 
63.46 
(53,13) 
59,57 
(50 ,83) 
42.86 
(41 ,21) 
T o t a l 
182.24 
(154 .72) 
188.86 
(158.53) 
191.28 
(159.96) 
195.61 
(162.72) 
201.11 
(166 ,12) 
135 .91 
(127.78) 
182,25 
(154.73) 
l a . 0 5 
(136 ,51) 
208,88 
(171 ,16) 
155.41 
( I 3 7 . 9 y ) 
206.74 
(173.43) 
172.39 
(148,83) 
148,62 
(135.20) 
169,69 
(147.80) 
129.92 
(124.35) 
Mean 
60,75 
(51 ,57) 
62.95 
(52 .84) 
63,76 
(53 ,32) 
65,20 
(54 ,24) 
67,04 
(55 .37) 
45,30 
(42 ,59) 
60,75 
(51 ,58) 
50,55 
(45 ,50) 
69,63 
(57 .05) 
51.14 
(46 ,00) 
68,91 
(57 .81) 
57,46 
(49 .61) 
49,54 
(45 .07) 
56 .56 
(49 ,27) 
43.31 
(41 ,45) 
3»61 
N.S. 
The f i b r e s i n parentheses denote the angular transformed 
values af ter adding 0»5 t o the or iginal f igures . 
Table 20: Percentage of female moths of C. pa r t e l l u s obtained from 
different d ie ts (transformed va lues) . 
Second set : F i r s t generation 
Symbol of 
d i e t 
used 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
Nf. 
S.Sm. 
1 
I 
52.12 
(1 .62 ) 
60.53 
(3 .0U) 
4S.14 
(1 .31) 
52*12 
(1 .62) 
67.62 
(5 .67) 
41.55 
(0 ,77 ) 
54.76 
(0 .47) 
55#8b 
(2 .12) 
43.45 
(0 ,S8) 
49.89 
( 1 . 3 8 ) 
55.06 
(2.0U) 
61.68 
(3 .35 ) 
28.6b 
( 0 . 2 9 ) 
46.26 
(1 .07) 
55.98 
(2 .14 ) 
+ 
Rep l ica t ion 
I I 
48,50 
(1 .25) 
57.48 
(2 .40) 
64.16 
(4 .14 ) 
45.29 
(1 .00 ) 
46,26 
(1 .07) 
47.18 
(1 .14) 
49,14 
(1 .31 ) 
47,06 
( 1 . 1 5 ) 
41.73 
( 0 . 7 8 ) 
45.29 
( l .Ou) 
47,87 
(1 .20 ) 
57.35 
(2 .38) 
31 .31 
( 0 . 3 6 ) 
71.37 
( 8 . 3 8 ) 
50.07 
(1 .40 ) 
I I I 
41.38 
(0 .7b ) 
45.29 
(1 .00) 
67.13 
(5 ,40 ) 
42 .50 
(0 ,81) 
47,18 
(1 ,14) 
45,29 
(1 ,00) 
46,15 
(1 .06) 
29.47 
(0 .31 ) 
52.12 
(1 .62 ) 
50.48 
(1 .44) 
45,29 
(1 .00 ) 
64.50 
( 4 . 1 7 ) 
51.41 
( 1 , 5 4 ) 
49,37 
(1 .33) 
52.24 
( 1 . 6 3 ) 
To ta l 
142,00 
(3 .65) 
163.10 
( 6 . 4 0 ) 
180,43 
(10 ,85) 
139,71 
( 3 .43) 
161.06 
( 7.88) 
154.02 
(2 .91) 
130,05 
( 2 .84) 
132,59 
( 3.56) 
137,30 
( 5.28) 
145,66 
(3 .32 ) 
148.22 
( 4 .20) 
185.55 
( 9 .90) 
111,58 
( 2 ,19) 
167.00 
(10 .75 ) 
158,29 
( 5,17) 
Mean 
47.55 
( 1 . 2 1 ) 
54.57 
( 2 . 1 3 ) 
60,14 
(5 .62) 
46,57 
(1 ,14 ) 
55.69 
( 2 . 6 5 ) 
44,67 
( 0 , 9 7 ) 
45.55 
( 0 . 9 5 ) 
44 ,13 
(1 .19 ) 
45.77 
(1 .09) 
48.55 
(1 .27 ) 
49.41 
(1 .40) 
61 .11 
(5 .30) 
57.15 
(0 .73 ) 
55.67 
(5 .58) 
52 ,76 
(1 .72 ) 
4 .92 
N.S. 
Each figure i n parenthesis denote the number of 
females with male as uni ty . 
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( iv) Average longevity of male moths mated viith females which la id 
viable eggs 2 The longevity of males obtained from d ie t s designated as 
E, A, F, B, 1, and K langed from 6.25 to 7.11 days (Table 21) . These 
were s ignif icant ly be t t e r than the r e s t of the d i e t s , 
(v) Average longevity of female moths which l a id viable eggs: The 
data based on longevity of females (Table 22) showed tha t those obtained 
from d ie t s B, E, F, D, L, A, I , and K survived for a longer period i . e . 
longing from 5.44 to 6.44 days. These d ie t s were s ign i f ican t ly superior 
than the res t of the d i e t s . 
(vi) Average number of eggs per female which l a id viable eggs: The 
females obtained from d i e t s , v i z . , D,' I^ and F la id s igni f icant ly more 
eggs (ranging from 376.72 to 447.58 eggs per female) than the remaining 
d ie t s (Table 23). 
(v i i ) Average percentage v i a b i l i t y of eggs; Taking in to consideration 
the average percentage v i a b i l i t y of eggs (Table 24), the differences 
among the various d i e t s and the natural food were not s ignif icant .However, 
the percentage v i a b i l i t y of eggs was higher when rearing was done i n 
d ie t s designated as H, F, and I , i . e . , 83.7, 8 4 . 1 , and 92.9 per cent, 
respect ively. 
( v i i i ) Average incubation period: The data on average incubation 
period (Table 25) revealed that d ie t N was s ign i f ican t ly b e t t e r tlrian 
the remaining d i e t s . In the former case, t h i s period was 4.40 days as 
coiipared to 4.97 - 6.15 days i n the l a t t e r case . 
Table 21: Longevit7 (days) of mala moths of c» pa r t e l l u s 
•when raared on different d i e t s (mated with females 
wHich laid viable eggs) . 
Second se t : F i r s t generation 
SyiQbol 
d i e t 
used 
A 
B 
C 
D 
& 
F 
G 
H 
I 
J 
K 
L 
M 
M 
Nf, 
of 
S.'im. 
C O . 
C D . 
. + 
at 
at 
I 
5,00 
7.00 
4.2U 
6.00 
7.25 
7,00 
4 .33 
5.00 
6.25 
6,00 
7,00 
4,67 
6.00 
4,60 
4.25 
5.0 per 
1.0 per 
R e p l i c a t i o n 
I I 
7.33 
5.33 
4 .50 
5. SO 
5,00 
5,50 
5*25 
6.00 
6.00 
5,00 
6,33 
5,33 
5,00 
5.00 
5.00 
cen t 
c e n t 
I I I 
6.60 
6,75 
4.75 
5.33 
6,50 
6,50 
5,00 
6,00 
7 ,00 
4 ,00 
8,00 
7,00 
5,53 
5,00 
4.50 
Total 
18.9 5 
19 ,08 
13,45 
16 ,85 
18,75 
19,00 
14»58 
17,00 
19 ,25 
15,00 
21,33 
17,00 
16.35 
14 ,60 
13 .75 
Mean 
6,51 
6,36 
4 .48 
5 .61 
6,25 
6,33 
4 ,36 
5.67 
6.42 
5.00 
7 .11 
5,07 
5,44 
4 ,87 
4 .58 
0,44 
1.28 
1-72 
Table 22: Longevity (days) of feinala moths of C* pa r t e l lus when 
reared on dif ferent d ie t s (females which la id viable 
eggs). 
Second se t : F i r s t generation 
Symbol of 
d i e t 
used 
A 
B 
C 
D 
E 
i<' 
G 
H 
I 
J 
K 
L 
M 
N 
m 
S.Era, + 
C D . a t 
I 
5.67 
5»00 
5.20 
6,33 
6.00 
4.50 
5.00 
5.00 
6.25 
5.50 
5.00 
6.00 
5.00 
4 .00 
4 .75 
5.0 p e r 
Replication 
I I 
5.67 
5.35 
• 4 . 6 ? 
5.50 
4 .83 
5.67 
5.25 
6.00 
6.00 
5.00 
6.33 
5.67 
4.00 
5.00 
5.00 
cent 
I I I ' 
6.60 
6,00 
5.25 
5.33 
5.67 
6,50 
4 .00 
4.50 
6.50 
4 .00 
8.00 
5.50 
5.00 
4 ,00 
4.50 
T o t a l 
17»94 
16 .33 
15.12 
17 .16 
16 .50 
16,67 
14.25 
1 5 . 5 0 
18 .75 
14 .50 
19 .33 
17,17 
14 .00 
13 .00 
14 .25 
Mean 
5.98 
5.44 
5,04 
5.72 
5.50 
5.56 
4 .75 
5.17 
6.25 
4 .83 
6,44 
5.72 
4.67 
4 .33 
4.75 
0 .41 
l . i y 
Tabla 23: Number of eggs per female of C_. pa r t e l l u s which 
la id viaole eggs as a r e su l t o£ rear ing i n di f ferent 
d i e t s . 
Second se t : F i r s t generation 
Symbol 
d i e t 
used 
& 
B 
C 
D 
fi 
F 
G 
H 
I 
J 
K 
L 
K 
N 
Nf. 
of 
S.Em. + 
C D . a t 
C O . a t 
I 
224.00 
363.00 
297.50 
48Y,33 
313.75 
373.00 
355.33 
229.00 
373.75 
362.25 
307.50 
406.57 
251.00 
225.00 
319.75 
5.0 per 
1.0 per 
R e p l i c a t i o n 
I I 
252.00 
296.67 
168.00 
283.50 
265.33 
586.00 
333.50 
329.33 
514.00 
258.00 
290,00 
250,00 
203.00 
257.00 
359.60 
cen t 
c e n t 
I I I 
225.20 
344.00 
290.00 
359.33 
324.67 
383.75 
220,50 
267.00 
408.00 
306,00 
383.00 
334,50 
201.33 
139.UO 
274.50 
Tota l 
701.20 
1005.67 
745.50 
1130.16 
903.75 
1342.75 
909.33 
825.33 
1295.75 
926.25 
980,50 
9 91.17 
655.33 
621.00 
953.85 
Mean 
233.73 
334.56 
248,50 
376.72 
301,25 
447.58 
303.11 
275.11 
431.92 
308.75 
326.83 
330,39 
218 .44 
207.00 
317.95 
38.20 
110.72 
149.07 
Table 24: Percentage v i a b i l i t y of eggs la id by C_. p a r t e l l u s 
when reared on di f ferent d i e t s . 
Second se t : F i r s t generation 
Symbol of 
d i e t 
used 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
Nf. 
S.5m. 
1 
I 
64.58 
(53 .79) 
42.83 
(41.15) 
68,97 
(56.48) 
85.72 
(66.58) 
72.59 
(58.76) 
92.55 
(74.55) 
90,99 
(73.05) 
89.08 
(7ia9) 
86.82 
(69*12) 
87.23 
(69.47) 
72.03 
(58.37) 
61.72 
(52 .06) 
51.39 
(46.09) 
81.78 
(65.12) 
78.74 
(62 .37) 
+ 
Rep l i ca t i on 
I I 
68 .91 
(56 .42) 
52.47 
(46 .72) 
69.82 
(56 .98) 
46 ,56 
(43 .54) 
84 .04 
(66 .81) 
81.05 
(64 .60) 
76.98 
(61 .68) 
81,07 
(65 .35) 
97 ,28 
(81 .47) 
79.84 
(63 .65) 
52.76 
(46 .89) 
54.20 
(47 .70) 
72 .41 
(58 .63) 
fcS.65 
(56 .91) 
69.'79 
(56 .98) 
I I I 
68.02 
(55 .86) 
59.57 
(50 .71) 
72.32 
(58,56) 
68.55 
(56 .23) 
72.38 
(58 ,63) 
78.82 
(62 .94) 
32.65 
(35 .18) 
81.08 
(64 .60) 
94 .73 
(77 .34) 
66.34 
(54 .82) 
54.57 
(47.93) 
89.84 
(71 ,35) 
88.58 
(70 ,72) 
49,64 
(45 .06) 
85.54 
(67 .86) 
To ta l 
201 .51 
(166.0-/) 
154.67 
(138.58) 
211.11 
(172.02) 
198.85 
(166.15) 
229 .01 
(184.20) 
252.22 
(202.09) 
200.62 
(169.91) 
251.25 
(201.14) 
278.83 
(227.93) 
255 .41 
(187.94) 
179.36 
(153.19) 
205.76 
(171.61) 
212.38 
(175.44) 
201,07 
(167.09) 
233.87 
(187 .71) 
Mean 
67.17 
(55 .36) 
51 .56 
(46 .19) 
70,37 
(57 .54) 
66.28 
(55 .58) 
76,54 
(61 .40) 
84,07 
(67.36) 
66.87 
(56 .64) 
85.74 
(67 ,05) 
92 .94 
(75 ,98) 
77,80 
(62 .65) 
59.79 
(51 .06) 
68.59 
(57 ,20) 
70.79 
(58 .48) 
67.02 
(55 .70) 
77.96 
(62 .57) 
5.25 
N . S . 
The figures i n parentheses denote the angular transformed values 
after adding 0.5 to the or ig inal f igures . 
Table 25: Incubation period (days) of eggs l a id by C. pa r t e l l u s 
when reared on di f ferent d i e t s . "~ 
Second sot : F i r s t generation 
Symbol 
dxe t 
used 
A 
B 
C 
D 
S 
i?' 
G 
H 
I 
J 
K 
L 
M 
N 
Nf. 
of 
S.Sra. + 
C O . a t 
C O . a t 
I 
B,18 
6.31 
5.20 
5.35 
5»58 
6.02 
5.02 
4.70 
5.67 
5.25 
5.35 
5.72 
5.94 
4 .83 
5.22 
5 .0 per 
1.0 per 
R e p l i c a t i o n 
I I 
6.12 
5.65 
5.39 
5.43 
5.77 
5.58 
4 .30 
5.22 
5.03 
5.00 
5.14 
4 . 7 1 
5.04 
4.19 
5.29 
cent 
c e n t 
I I I 
6,22 
5.74 
5.05 
5.08 
5*54 
5.49 
5.08 
5.21 
5.08 
5.05 
5.55 
5.07 
4.80 
4.17 
5.37 
T o t a l 
18,46 
17»68 
15.64 
15 .91 
16.89 
17.09 
14.90 
15 .13 
15.78 
15.30 
16 ,04 
15 .50 
15,78 
13.19 
15 .88 
Mean 
6.15 
5.89 
5.21 
5,50 
5.63 
5*70 
4 .97 
5.04 
5.26 
5.10 
5.35 
5.17 
5.26 
4 .40 
5.29 
0.15 
0.42 
0,57 
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Set I I I 
iijnong the 11 different a r t i f i c i a l d i e t combinations, in the f i r s t 
generation, the establishment of freshly hatched larvae i n only three 
d ie t s ,v iz» , KB (based on sorghum grain povder), KA (based on opaque-2 
maize grain powder), and KG (based on a mixture of sorghum and opaque~2 
maize grain powder, 1:1), was very poor* This w i l l be c lea r from very 
low percentage of C. pa r t e l l u s conpleting the development from larva to 
adul t , being 11.74 and 7.83 in d i e t s designated as KA and KG respect ive ly . 
In d ie t , KB there was no moth emergence. Hence, the above mentioned 
three d ie t s were further not considered for rearing of the maize s ta lk 
borer . 
The data obtained up to two generations in regard to eight 
different c r i t e r i a are as follawst 
( i ) Average developmental period from larva to adul t : In the f i r s t 
generation, the average developmental period from larva to adult reared 
on two d i e t s , v i z . , KL (23.14 days) and Nf (23.79 days) was s ign i f ican t ly 
l ess than the res t of the d ie t s (Table 264). In the second generation 
(Table 26B), a l l the d ie t s tes ted were s igni f icant ly i n fe r io r than the 
natural food, the period up to moth emergence being reduced t o 21,26 days 
in the l a t t e r case. 
( i i ) Average percentage of C. pa r t e l l u s coir5)leting the development 
from larva to adul t : In the f i r s t generation, the data based on pe r -
centage of C, pa r t e l lu s conpleting the development from larva to adult 
(Table 27A) showed that only five d i e t s , v i z . , KE, KMX, KX, KLX, and KL 
Table 26A: Developmental period (days) of C_. p a r t e l l a s 
when reared from larva to adult~"on different d i e t s . 
Third se t : F i r s t generation 
Symbol of 
d i e t 
used 
KD 
KE 
KX 
KM 
KL 
KMX 
KLX 
KLM 
Nf. 
S. 
c, 
c. 
iEm< 
.D. 
.D. 
- i 
at 
a t 
R e p l i c a t i o n 
I 
26 .25 
25 .11 
25.00 
30.09 
25.19 
30.92 
26 ,53 
26.11 
23.16 
5.0 pa r 
l .U per 
I I 
26.12 
24,86 
24 .70 
27.52 
22 .51 
28 .05 
27 .13 
27.58 
24.10 
cen t 
c e n t 
I I I 
25.59 
25.90 
25.20 
26.72 
23 .73 
27.45 
26 .53 
27.00 
24.11 
To ta l 
77.96 
75.87 
74.90 
84.13 
69,43 
86,42 
80.U4 
80,69 
71.57 
Mean 
25.99 
25,29 
24 .97 
28.04 
23.14 
28 .81 
26.68 
26.90 
23.79 
0 ,58 
1*75 
2 .57 
Taole 26B: Developmental period (days) of C^ . p a r t e l l u s when 
reared from larva to adult on d i f ferent d i e t s . 
Symbol of 
d i e t 
used 
KD 
KE 
KX 
KM 
KL 
KKJC 
KLX 
KLM 
Wf 
S.tira, 
C D . 
C D . 
+ 
a t 5.0 
a t 1.0 
Tnird s e t : Second 
K e p l i c a t i o n 
I 
3 1 . 2U 
33.30 
31.78 
31.64 
28,72 
26.92 
27.38 
30.29 
21.18 
per cen t 
per cen t 
I I 
30.30 
30 .81 
31 .18 
30,38 
29.44 
27.90 
28 .66 
29.95 
20.57 
gene ra t i on 
I I I 
50,54 
29 .33 
31.39 
30,91 
28.48 
27.32 
27.49 
29,32 
21.92 
T o t a l 
92 ,04 
93.44 
94 .55 
92 .95 
86,64 
82.14 
85.55 
89.56 
65.77 
Mean 
50,68 
31,15 
31 .45 
30.98 
28.88 
27.38 
27.84 
29 .35 
21 .26 
0 .48 
1.74 
2.54 
Table 27A: Percentage of C_, pa r t e l lu s completing the development 
from larva to adult when reared on different d i e t s . 
Third se t : F i r s t generation 
Symbol of 
o l e t 
used 
KA 
KB 
KC 
KD 
KE 
KX 
KM 
KL 
KMX 
KLX 
KLM 
Nf. 
S.Sm, 
C D . 
C O . 
R e p l i c a t i o n 
I 
20,40 
(27.20) 
9.09 
(18.05) 
5S.33 
(47 ,18) 
70,00 
(57.10) 
76.92 
( b l . 6 2 ) 
44.00 
(41 .84) 
84.51 
(b7 .05) 
54.yu 
(48.10) 
55.32 
(48.33) 
50.94 
(45.80) 
39.58 
(39.29) 
a t 5.0 per 
a t 1.0 pgr 
I I 
7.14 
(16 .00) 
I I I 
7*69 
( l b . 54) 
NO moth emergence 
3.50 
(11 .54) 
53.33 
(47 .18) 
44.68 
(42 .25) 
75.47 
(60 ,67) 
60,78 
(51 .53) 
80,39 
(64 .08) 
71,69 
(58 .18) 
84.44 
(67 .13) 
58,53 
(50.18) 
42.55 
(41 ,03) 
cen t 
cent 
10 .90 
(19 .73) 
39,29 
(39.11) 
81.63 
(64 ,97) 
60,71 
(51 ,47) 
51,43 
(46.09) 
88,46 
(70 .65) 
74,07 
(59 ,74) 
84,62 
(67 .29) 
60.00 
(51.06) 
35.29 
(36 .75) 
To ta l 
35.23 
( 59.84) 
25.49 
( 49.52) 
145.95 
(133.47) 
196.31 
(164.32) 
213.10 
(175.76) 
156.21 
(159.46) 
253.16 
(201.76) 
200.66 
(166,02) 
224,58 
(182.75) 
169.47 
(147,04) 
117,42 
(117.07) 
Mean 
11.74 
(19 .95) 
7,83 
(16 ,44) 
48,65 
(44,49) 
65,44 
(54 ,77) 
71,03 
(57 .92) 
52,07 
(46 ,49) 
84.39 
(67 .25) 
66,89 
(55 .34) 
74.79 
(60 ,92) 
56.49 
(49 .01) 
39.14 
(59 .02) 
3,85 
14,00 
20,69 
The figures i n parentheses denote the angular transformed 
values after adding 0.5 to the original f igures . 
50 
were s igni f icant ly superior (ranging from 65.44 to 84.39 per cent) than 
the remaining d i e t s . In the second generation (Table 27B), the production 
of moths was s ignif icant ly more when the rearing was done i n d i e t s , v i z . , 
KLM, KX, KMX, KL, and KLX (ranging from 57.30 to 71.67 per cent) as 
conpared to the remaining d i e t s . 
( i i i ) Sex-rat io: In the f i r s t generation, the differences in sex-ra t io 
when compared among the various d ie t s were not s ignif icant (Table 28A). 
However, i n d i e t s , la-flC and KLM the production of female moths was s l i g h t l y 
more, the sex ra t io being 1 (f: 1.15 q and 1 <5 :^ 1.29 q , respec t ive ly . 
In the second generation (Table 28B), only two d i e t s , v i z . , Nf (1 <5 :^ 0.44 o) 
and KM (1 ^i 0.51 o) were s igni f icant ly in fe r io r than the r e s t of the 
d i e t s . The production of female moths was s l i g h t l y more in the remaining 
d i e t s , v i z . , KLX, KX, KLM, KD, and KE (ranging from 1 <fi 1.09 p to 1 ( f : 
1.87 g), 
(iv) Average longevity of male moths mated with females which l a id 
viable eggs: The longevity of males (Table 2 9 A ) , when reared i n different 
d i e t s , v i z . , KX, KLM, KE, KL, Kl-I, and KMX ranged from 4.67 to 5.85 days, 
being s igni f icant ly superior than the r e s t of the d i e t s . The moths obtained 
in these d ie t s survived for a longer per iod. In the second generation 
(Table 29B), the longevity of males varied from 6.44 to 8.39 days when 
the rearing was done in d ie t s designated as KLX, KM, KX, KTTX, KLM, and KE 
and these were s ignif icant ly b e t t e r than the remaining d i e t s t e s t e d . 
(V) Average longevity of female moths which la id viable eggs: In the 
Table 27B: Percentage of C. pa r t e l lus completing the development 
from larva t o adult -when reared on different d i e t s . 
Third se t : Second generation 
Symbol of 
d i e t 
used 
KD 
Kjfi 
KX 
EM 
KL 
KMX 
KLX 
KLM 
Nf. 
S.Em, 
C«D. 
C D . 
1 
I 
20.CXD 
(26.92) 
6b. 00 
(54 .63) 
6 3 . ® 
(53.25) 
29.78 
(33«40) 
72.00 
(58.37) 
56*52 
(49.02) 
78.00 
(62 .37) 
54.38 
(47.81) 
22.00 
(28.32) 
a t 5.0 pe r 
a t 1.0 per 
Repl ica t ion 
I I 
20.00 
(26 .92) 
44.00 
(41.84) 
58,53 
(50 ,07) 
27.08 
(31 .69) 
72.00 
(58.37) 
63.83 
(53 .31) 
55.00 
(48 .16) 
56.75 
(49 .20) 
24.00 
(29 .67) 
c e n t 
cen t 
I I I 
26.00 
(30 .98) 
24.00 
(29 .67) 
62.00 
(52 .24) 
23.52 
(29 .33) 
62.00 
(52 .24) 
74.00 
(59,67) 
82.00 
(65.2V) 
60,78 
(51 .53) 
26.00 
(3U.98) 
Tota l 
66,00 
(84 .82) 
134.00 
(126,14) 
184.02 
(155.56) 
80,38 
(94.42) 
206.00 
(168.98) 
194.35 
(162.00) 
215.00 
(175.80) 
171,91 
(148.54) 
72,00 
(88 .97) 
Mean 
22.00 
(28 .27) 
44.67 
(42 .05) 
61.34 
(51 .85) 
26.79 
( 3 1 . 4 7 ) 
68,67 
(56 .33) 
64.78 
(54 .00) 
71.67 
(58 .60) 
57,30 
(49 .51) 
24 .00 
(29 .66) 
3.42 
12.54 
18.29 
Tne figures i n parentheses denote the angular transformed values 
af ter adding 0.5 t o the or iginal f igures . 
Table 28A: Percentage of female moths of C_» pa r t e l lu s obtained 
from different d ie t s (transformed va lues) . 
Third se t : F i r s t generation 
Symbol of 
d i e t 
used 
KD 
KK 
KX 
KM 
KL 
KMX 
KLX 
KLM 
Nf 
S.lSm. 
I 
55.55 
( 0.50) 
46,15 
(1 .06) 
45.29 
(1 .00) 
45.29 
(1 .00) 
48.62 
(1 .26) 
51.41 
( 1 . 5 4 ) 
40.80 
(0 ,75) 
50,59 
(1 .45) 
45.B0 
(0 .90) 
+ 
mi 
R e p l i c a t i o n 
I I 
47.64 
(1 .18) 
46.66 
(1 .10) 
45.29 
(1 .00 ) 
40»63 
(0 .72 ) 
45»97 
(1 .05) 
48,39 
(1 .24) 
40.80 
(0 .75 ) 
47.64 
(1 .18 ) 
a . 0 6 
( 1 . 5 0 ) 
I I I 
42 .65 
(0 .83) 
43 .80 
(0 ,90) 
47 .06 
(1 .15) 
58,76 
( 0 . 6 5 ) 
40«22 
( 0 . 7 0 ) 
59.41 
(0 .66 ) 
34.14 
(0 .45 ) 
48.50 
(1 .25) 
55.55 
(0 .50 ) 
Total 
12 5.84 
(2 .51) 
156.61 
(5 .06 ) 
157,64 
(5 .13) 
124.68 
(2 .55) 
134.81 
(5 .01) 
159.21 
(5 .44) 
115.74 
(1 .91) 
146.73 
(3 .88) 
150.41 
(2 .90 ) 
Mean 
41.95 
(0 ,84 ) 
45.54 
(1 .02) 
45 ,88 
(1 .04 ) 
41 .56 
(0 ,78) 
44.94 
(1 .00 ) 
46,40 
( 1 . 1 5 ) 
58,58 
(0 ,54 ) 
48 .91 
(1 .29 ) 
43.47 
(0 ,97) 
2.27 
M.S. 
i5ach figure i n parenthesis denote the 
number of females vdth male as unity, 
Table 28B: Percentage of female moths of C_« pa r t e l l u s obtained 
from different d i e t s (transformed va lues) . 
TMrd se t ; Second generation 
Symbol of 
d i e t 
used 
KD 
KB 
KX 
KM 
KL 
KMX 
KLX 
KLM 
Nf. 
Replication 
I 
45.29 
(i.ou) 
47,93 
(1 ,20) 
43 .91 
( 0 . 9 1 ) 
41.21 
(0 .75 ) 
42.07 
(0 .80) 
38.76 
(0 .63) 
45#97 
(1.05) 
51.77 
(1 .58) 
31.95 
(0 .38) 
s.am. + 
C O . a t 5.0 per 
I I 
45.29 
(1 .00) 
5L.89 
(5 .40) 
47.64 
(1.18) 
33 . 8y 
(0 .44) 
48.50 
(1»25) 
49.14 
(1 .51) 
46.15 
(1 .06) 
4S.91 
(0 .91 ) 
35,55 
(0 .50) 
cent 
I I I 
61.62 
( 5 . 3 3 ) 
45.29 
( 1 . 0 0 ) 
48.04 
(1 .21) 
30.20 
(0 .33 ) 
40 ,63 
( 0 . 7 2 ) 
42.99 
(0 ,85) 
47,29 
(1 .15) 
51,77 
(1 .58) 
33.89 
(0 .44 ) 
To ta l 
152.20 
(5 .35) 
155 .11 
(5 ,60) 
139.59 
(5 ,30) 
105,50 
(1 .52 ) 
131,20 
(2 ,77 ) 
130,89 
(2 ,79 ) 
139.41 
( 3 . 2 6 ) 
147,45 
(4 .07 ) 
101,39 
(1 .32 ) 
Mean 
50,73 
( 1 . 7 8 ) 
51 .70 
(1 .87 ) 
46,53 
( 1 , 1 0 ) 
55.10 
(0 ,51) 
43 .75 
(0 .92) 
43 .63 
(0 .95 ) 
46.47 
(1 .09) 
49 .15 
(1 .36 ) 
3 5 . 8U 
(0 .44 ) 
5.28 
9 ,85 
liach figure i n parenthesis denote the 
number of females m t h male as uni ty . 
Table 29A: Longevity (days) of mala moths of C_. p a r t s l l a s 
when reared on different d i e t s (mated -with 
females which laid viable eggs) . 
Third s e t : F i r s t generation 
Symbol ( 
d i e t 
used 
KD 
KE 
KX 
KM 
KL 
ICMX 
KLX 
KIM 
Nf 
>f 
S, 
C. 
-Em. i 
.D. a t 
I 
3.66 
5.50 
4.00 
6.00 
5.17 
5.16 
4 ,25 
4.67 
5.00 
5.0 par 
R e p l i c a t i o n 
I I 
4.40 
4.00 
5.00 
6.33 
5,00 
6.40 
4.75 
6.00 
4.00 
cent 
I I I 
3 .00 
5,30 
5.00 
4 ,66 
5.00 
6.00 
3.00 
4.00 
3 .50 
To ta l 
11.06 
14.80 
14.00 
16.99 
15.17 
17»56 
12.00 
14.67 
12 .50 
Mean 
3.69 
4 . 9 3 
4 .67 
5.66 
5.06 
5.S5 
4,00 
4,89 
4,17 
0 .41 
1.21 
Table 29B: Longevity (days) of male moths of C_. pa r t e l lu s 
when reared on di f ferent d ie t s (mated with 
females which la id viable eggs) , 
Third se t : Secord generation 
Symbol of 
d i e t 
used 
KD 
Kifi 
KX 
KM 
KL 
KMX 
KLX 
KLM 
Nf 
S, 
C. 
. H j r a , 
.D. 
+ 
a t 
I 
7.00 
9 .50 
7.67 
7.00 
6.25 
6 . 80 
6.00 
8.00 
5.00 
R e p l i c a t i o n 
I I 
5.00 
7.67 
6.50 
6,50 
4 .33 
7.00 
6,00 
7.00 
4.50 
5.0 per cen t 
I I I 
0 ,00 
8,00 
7.50 
6.00 
6.00 
8.00 
7.33 
7.00 
5.00 
Tota l 
12.00 
25,17 
21.67 
19.50 
16,58 
21 •80 
19.33 
22.00 
14 .50 
Mean 
4,00 
8,39 
7.22 
6.50 
5,53 
7.27 
6.44 
7 .33 
4 .83 
0,77 
2 ,82 
31 
f i r s t generation, the data based on longevity of females (Table 30A) 
showed tha t five d i e t s , viz», KL, Nf, KLM, KMX, and KM were s ign i f ican t ly 
be t t e r than the remaining d i e t s . The longevity varied from 4.72 to 5.55 
days. However, in the second generation (Table SOB), there were no s ig -
nificant differences in the survival period of females obtained from 
various d i e t s . 
(vi) Average number of eggs per female which la id viable eggs: In the 
f i r s t generation, there were no s ignif icant differences in regard to 
average number of eggs la id per female obtained fitim various d ie t s 
(Table 31A)» However, the female moths obtained from three d i e t s , v i z . , 
KM, KLM, and KMX laid more number of eggs being 260.19, 277,27 and 295.22 
eggs per female, respectively, when coirpared with the remaining d i e t s . 
In the second generation (Table 31B), the moths obtained from die t KD 
laid 86.67 eggs/female, being s igni f icant ly less as coirpared to other d i e t s , 
(v i i ) Average percentage v i a b i l i t y of eggs: So far as the percentage 
v i a b i l i t y of eggs in the f i r s t generation i s concerned, i t was observed 
that there were no signif icant differences among the various d ie t s 
tested (Table 32A). However, the v i a b i l i t y of eggs was s l i gh t l y more 
in three d i e t s , v i z . , KM (76.55 per cen t ) , KD (77.15 per cent) and KLX 
(78,19 per cent) than the res t of the d i e t s (varied from 57.58 to 72.25) . 
In the second generation (Table 32B), i t was found that only three d i e t s 
v i z . , KLX, KMX, and Nf were s igni f icant ly b e t t e r than the remaining 
d ie t s in regain to percentage v i a b i l i t y of eggs. 
( v i i i ) Average incubation per iod: I t was observed that both i n the 
Table 30A: Longevity (days) of female moths of C_. pa r t e l l u s 
when reared on dif ferent d ie t s (females xdiich la id 
viable eggs). 
Third se t ; F i r s t generation 
Symbol 0 
d i e t 
used 
KD 
KE 
KX 
KM 
KL 
KMX. 
KLX 
KIM 
Nf 
f 
S. 
c, 
c, 
• ^ < 
,n. 
.D. 
- i 
a t 
a t 
I 
5.66 
5.33 
4 . 50 
6.00 
5.17 
5.16 
5»50 
4.67 
4.50 
5.0 per 
1.0 p e r 
R e p l i c a t i o n 
cen t 
cent 
I I 
4 .40 
4,00 
4.50 
5,66 
4.50 
5.00 
4.00 
5.35 
4.60 
I I I 
3.00 
4.50 
4 .00 
5,00 
4 ,50 
5,40 
3.00 
4 .60 
5.50 
To ta l 
11 .06 
13 .85 
15 .00 
16 ,66 
14.17 
15 .56 
10 ,50 
14 .60 
14.60 
Mean 
5.69 
4 ,61 
4.35 
5.55 
4 ,72 
5.19 
3.50 
4 .87 
4,87 
0 .28 
0.84 
1.16 
Table SOB: 
Symbol of 
d i e t 
used 
KD 
KK 
KX 
KM 
KL 
KMX 
KLX 
KLM 
Wf 
S, 
Longevity (da ys ) of female moths of C. p a r t e l l u s 
when reared on d i f f e r e n t d i e t s (females which 
l a i d 
-elm. + 
v i ab le e 
Third 
I 
7.00 
9 .50 
6.00 
5.00 
7.25 
6,8U 
5.20 
7.50 
7.00 
g g s ) . 
s e t t Second g e n e r a t i o n 
R e p l i c a t i o n 
I I 
6.00 
7.33 
8.00 
6.50 
7.80 
7.40 
6.35 
6,55 
4.50 
I l l 
0,00 
7 .50 
6,50 
5.00 
5,50 
7.00 
6,00 
7,00 
7 ,50 
To ta l 
13 .00 
24 .33 
20,50 
16,50 
20 ,55 
21.20 
17 .53 
20 ,85 
19.00 
Pfean 
4.35 
8.11 
6.85 
5.50 
6.85 
7.07 
5.84 
6.94 
6.33 
0 .90 
N.S. 
Table 31A: 
ijymbol of 
d i e t 
used 
KD 
KE 
KX 
KM 
KL 
KMX 
KLX 
KIM 
m 
s. 
Number 
v i a b l e 
<m» i 
of eggs 
eggs as 
Third 
I 
250.00 
149,00 
188.OU 
218,25 
154.17 
358.67 
93.25 
295.33 
225.00 
per female of c . p a r t e l l u s 
a r e s u l t of 
s e t : F i r s t 
R e p l i c a t i o n 
I I 
199.40 
230.50 
300,00 
337,00 
202.50 
254,60 
227,75 
299.67 
247.80 
which l a i d 
rearing in dil terent d ie ts . 
generation 
I I I 
194.50 
19 8,25 
253,50 
225,33 
185,50 
28b,40 
200.50 
236.80 
298.00 
Tota l 
643,90 
577.75 
741,50 
780,68 
542.17 
879.67 
521,50 
831.80 
770.80 
Mean 
214,63 
192,58 
247.17 
260.19 
180.72 
293.22 
1/5,83 
277.27 
256.93 
28,15 
N,S. 
Table SlBs Number of eggs per female of C. partellus which laid 
viable eggs as a result of rearing in different diets, 
Third set : Second generation 
SyTTibol of 
d i e t 
used 
KD 
KE 
KX 
KM 
KL 
KMX 
KLX 
KLM 
Nf 
S,5m, ± 
C D , a t 
R e p l i c a t i o n 
I 
109,OU 
166,50 
100.00 
128,00 
142,50 
246,80 
274.00 
218,00 
253,00 
5,0 per cen t 
I I 
151,00 
177,00 
166,50 
208.00 
15b, 60 
267.20 
133,33 
135.33 
153,00 
I I I 
0 ,00 
155.00 
165,00 
135,00 
127,00 
204,60 
233.25 
103,00 
226.00 
Tota l 
260,00 
498.50 
430,50 
471,00 
425,10 
718,60 
640,58 
456,33 
632.00 
t . 
Mflan 
86,67 
166,17 
143.50 
157.00 
141.70 
259,55 
213,53 
152.11 
210.67 
28.75 
105,20 
Table 52As Percentage v i a b i l i t y of eggs l a id by C« pa r t e l lu s wtien 
reared on different d i e t s . 
Third set i F i r s t generation 
Symbol of 
d i e t 
used 
KD 
KE 
KX 
KM 
KL 
KMX 
KLZ 
Km 
Nf 
S«3!n« + 
I 
71,07 
(57 ,80) 
63.97 
(53 .43) 
60,37 
( a . 3 0 ) 
77.32 
(61 .89) 
57.72 
(49.72) 
88,84 
(70 .91) 
71.84 
(58 .24) 
73.25 
(S9.21) 
61.11 
(51 .71) 
Rep l i ca t ion 
I I 
92.77 
(75 .00) 
65.72 
(54*45) 
83.17 
(66.19) 
65.78 
(54 ,51) 
68.15 
(55 .98) 
59,42 
(50 .71) 
75.19 
(60 .47) 
69.41 
(56 .73) 
70.70 
(57 .54) 
1 
I I I 
67.60 
(55 .61 ) 
67,59 
( 5 5 . 6L) 
a . 1 4 
(51 ,71 ) 
86.54 
( 6 8 , 8 7 ) 
49,87 
(45 ,23) 
50,20 
(45 .40 ) 
87 .53 
(69 .75 ) 
69 .51 
(56 .79) 
84*99 
(67 ,54) 
T o t a l 
231.44 
(188 .41) 
197.28 
(163 .49) 
204,68 
(169.20) 
229,64 
(185 ,27) 
175,74 
(150 ,95) 
198 ,46 
(167.02) 
234.56 
(138 ,44) 
212.17 
(172,73) 
216,70 
(176.79) 
Mean 
77.15 
(62 ,80) 
65 .76 
(54 .50) 
68,23 
( 5 6 . 4 0 ) 
76,55 
(61 .76) 
58 ,58 
(50 .51) 
66 .15 
(55 .67 ) 
78,19 
(62 ,81) 
70,72 
(57 .58 ) 
72 •23 
( 5 8 , 9 5 ) 
4 .75 
N , S , 
The figures i n parentheses denote the angular transformed values 
after adctng 0»5 to the or ig inal f i gu res . 
Table 52B: Parcenbaga v i a b i l i t y of eggs l a i d by C. pa r t e l lu s 
when raared on different d i e t s . "" 
Third set : Second generation 
Symbol of 
diet 
used 
KD 
KB 
KX 
KM 
KL 
KMX 
KLX 
KLM 
Nf 
S.Hm, + 
CD. a t 
CD. at 
• 
I 
44,03 
(41.84) 
21.21 
(27,76) 
49.56 
(45.11) 
39.84 
(39,41) 
52,98 
(47.01) 
50*72 
(45,59) 
70.84 
(57.61) 
49,54 
(45.00) 
8U.83 
(64,38) 
Replication 
I I 
15,23 
(23.34) 
35.40 
(36.81) 
46,22 
(43.11) 
29,30 
(33,40) 
21.36 
(27»90) 
66.54 
(54,94) 
20,43 
(27,20) 
57,93 
(38,29) 
73,52 
(59.34) 
5.0 per cent 
1,0 per cent 
I I I 
o.ou 
( 4,05) 
21.95 
(28.25) 
48,78 
(44,60) 
20,74 
(27,42) 
55.51 
(48,45) 
56.30 
(48,91) 
69,66 
(56,91) 
33.88 
(35,91) 
96,24 
(79,53) 
Total 
59,26 
( 69.23) 
78,54 
( 92,82) 
144,66 
(132,82) 
90,58 
(100.23) 
129,85 
(123.36) 
173,56 
(149.54) 
160,93 
(141,72) 
121.35 
(119,20) 
250,59 
(203.25) 
nean 
19.75 
(23,08) 
26,18 
(30.94) 
48.22 
(44.27) 
30,15 
(55»41) 
43,28 
(41.12) 
57,35 
(49.35) 
55.64 
(47.24) 
40.45 
(59»73) 
83,53 
(67.76) 
6,05 
22.08 
52,22 
The figures i n parentheses denote the angular transformed 
values after adding 0,5 to the or iginal f igures . 
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fii*st (Table 33A) as well as in the second (Table 33B) generations, 
there were no significant differences in regard to the average incubation 
period of eggs obtained from various diets. This period varied from 4.12 
to 4.51 days in the first generation and 4.70 to 6.47 days in the second 
generation. 
Set IV 
In this experiment, performance of 12 d ie t combinations was 
conpared with natural food (Table 6) and studied up to two generat ions. 
However, the performance of two a r t i f i c i a l d i e t s numbered 1 and 5 was 
studied only up to one generation. The data obtained on various c r i t e r i a 
in respect of each generation are as follows: 
( i ) Average developmental period from larva to adu l t : In the f i r s t 
generation, the data showed that the average developmental period from 
larva to adult (Table 34A) reared in d i e t s numbered '3 (25.61 days), Nf 
(25.70 days), and 9 (26.64 days) was s ign i f ican t ly b e t t e r than the remain-
ing d ie t s as i n these d ie t s the time up to moth emergence was reduced.^ "' 
In the second generation (Table 34B), t h i s period i n d ie t s numbered 8, Nf, 
and 6 ranged from 25.06 to 26.31 days and was s ign i f ican t ly superior 
than the r e s t of the d i e t s , 
( i i ) Average percentage of C. pa r t e l lus completing the development 
from larva to adu l t : The re su l t s obtained on the basis of average 
percentage of C. p a r t e l l u s conpleting the development (Table 35A) showed 
that in the f i r s t generation d ie t s numbered 9, 1, 11 , 6, S, 7, 2, 8, 10, 
and 5 were s igni f icant ly be t t e r than the remaining three d i e t s numbered 
Table 53A: Incubation period (da7s) of eggs laid by C. pa r te l lus 
when reared on different d ie t s* "" 
Third se t : F i r s t generation 
Symbol of 
d i e t 
used 
KD 
KE 
KX 
KM 
KL 
KMX 
KLX 
KIM 
Nf 
I 
4 .40 
4.33 
4*19 
4 .15 
4.06 
4.23 
4.40 
4.22 
4,26 
S»Sin, + 
R e p l i c a t i o n 
I I 
4 .31 
4.19 
4.22 
4.21 
4.13 
4.19 
4.83 
4.20 
4*48 
I I I 
4 .14 
4 .51 
4*05 
4.17 
4 .17 
4.22 
4*30 
4 . 4 6 
4 .24 
Tota l 
12»85 
13 .03 
12#46 
12 .51 
12»56 
12 ,64 
15 .53 
12*88 
12*98 
Mean 
4 .28 
4.54 
4 ,15 
4 .17 
4*12 
4 .21 
4 .51 
4.29 
4«33 
0.16 
N.S. 
Table 53B: Incubation period (days) of eggs laid by C_* par te l lus 
Trihen reared on different d ie t s* "" 
Third se t : Second generation 
Symbol of 
dxe t 
used 
KD 
KE 
KX 
KM 
KL 
KMX 
KLX 
KLM 
Nf 
S. Em# + 
I 
7 ,10-
6.22 
5*43 
6*07 
6*39 
5*98 
6.63 
6.48 
6.07 
R e p l i c a t i o n 
I I 
7,00 
6.65 
6.39 
6.00 
6.12 
6,01 
6.19 
6.54 
5.59 
I I I 
' 0,00 
6,57 
5*36 
5.53 
5»93 
6,08 
6.20 
6.54 
5.93 
T o t a l 
14 .10 
19.42 
17 .18 
17*60 
18 .44 
18.07 
19 .02 
19.36 
17*59 
Mean 
4.70 
6,47 
5.75 
5,87 
6,15 
6.02 
6.54 
6.45 
5.36 
0.78 
N.S . 
Tabla S4As Developmental period (days) of C. pa r t e l lus when 
reared from larva to adult on di f ferent d i e t s . 
Fourth set 5 F i r s t generation 
Symbol 
d i e t 
used 
1 
2 
5 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Nf 
of 
S»Em< 
C D . 
C D . 
» i 
at 5i 
a t 1, 
I 
32,07 
52.04 
25.58 
28,64 
31,58 
52.35 
50,28 
30.10 
25,37 
51*27 
28,94 
33.46 
25,40 
R e p l i c a t i o n 
,0 per cen t 
•0 per cent 
I I 
32.50 
32.41 
26.84 
27,00 
32.03 
29.25 
28.82 
28,56 
27.19 
30,47 
30.24 
32,50 
25 ,46 
n i 
30,68 
32.05 
24 .61 
28,87 
29,42 
34,56 
51.69 
30.06 
27,35 
30,48 
28,67 
52,28 
26 .23 
Tota l 
95.25 
9 6.48 
76.85 
84.51 
95.05 
96.16 
90,79 
88,72 
79,91 
92.22 
87,85 
98.24 
77,09 
Ifean 
51.75 
52.16 
25 ,61 
28 ,17 
31.01 
32.05 
30.26 
29 .57 
26.64 
50,74 
29.28 
52.75 
25.70 
0 ,70 
2 .05 
2.77 
Table 548: Developmental period (days) of C. pa r t e l l u s wben 
reared from larva t o adult on different d i e t s , 
Fourth set : Second generation 
Symbol 
d i e t 
used 
2 
3 
4 
6 
7 
8 
9 
10 
11 
12 
Nf 
of 
S,Sm, 
C D , 
C D , 
. i 
a t 5, 
a t 1 . 
I 
30.55 
30,45 
55.OU 
25.36 
29,OU 
25.00 
28.47 
29.07 
27.03 
2y,09 
25,50 
R e p l i c a t i o n 
,0 per cent 
.0 per cen t 
11 
31,72 
28,69 
57.63 
27.04 
32,58 
24,11 
28.50 
29,00 
26.60 
29.07 
23,65 
m 
30,59 
28,82 
34.14 
26,55 
29,68 
26,06 
28,90 
29,80 
28.81 
30, ou 
26,86 
Tobal 
92 .86 
87.96 
104.77 
78,93 
91 ,26 
75,17 
85,87 
87,87 
82,44 
88.16 
75.99 
Mean 
30.95 
29,32 
54.92 
26 ,51 
30,42 
25 .06 
28 .62 
29,29 
27.48 
29,59 
25,35 
0.72 
2.1 3 
2 ,91 
Table 55A: Percentage of C_. pa r t e l lu s completing the development from 
larva to adult when reared on different diets^ 
Fourth sot : F i r s t generation 
Symbol of 
d i e t 
used 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Nf 
C D . a t 
R e p l i c a t i o n 
I 
a . 9 2 
(46 .38) 
53.49 
(47 .29) 
62.00 
(52,24) 
43.14 
(41 .32) 
61.70 
(52 .06) 
41.67 
(4U,51) 
70.59 
(57 .48) 
58.33 
(50.07) 
46.15 
(43 .11) 
63.04 
(52.83) 
36.53 
(37.47) 
34.28 
(36 .15) 
45.45 
(42 .71) 
5.0 per cent 
I I 
46.43 
(43 .22) 
72.20 
(58.50) 
50.98 
(45 .86) 
a . 2 2 
(45 .97) 
59.26 
(50 ,65) 
75.00 
(60 ,53) 
53.70 
(47 .41) 
71.95 
(58.51) 
54.17 
(47,70) 
67.92 
(55 .80) 
60.41 
( a * 30) 
37.50 
(38.06) 
57,78 
(58 ,23) 
I I I 
59.57 
(bU.83) 
60.78 
( a . 53) 
70,45 
(57 .42) 
54 .7b 
(48 ,04 ) 
76,47 
(61 .34 ) 
51.92 
(46 .38) 
61,90 
(52 .18) 
56 ,56 
(48 ,97) 
56,56 
(48 ,97) 
64.29 
(53 .61) 
69.77 
(56.98) 
53.84 
(47,47) 
46,67 
(43 .59) 
Total 
157.92 
(14U,43) 
186,47 
(157.32) 
183.43 
(155,52) 
149.12 
(135.35) 
197,43 
(164,05) 
168,59 
(147.22) 
186,19 
(157,07) 
186.62 
(157.55) 
156,68 
(139,78) 
195.25 
(162.24) 
166,71 
(145.75) 
125.62 
(121.68) 
129,90 
(124.53) 
Mean 
52,64 
(46 .81) 
62.16 
(52 .44) 
61.14 
(51 ,84) 
49 ,71 
(45 .11 ) 
65.81 
( 5 4 . 68) 
56.20 
(49 .07) 
62.06 
(52 .36 ) 
62.21 
(52 .45 ) 
52.25 
(46 ,59) 
65,08 
(54 ,08) 
55,57 
(48 .58 ) 
41,97 
(4U.56) 
43 ,50 
(41 ,44) 
5.11 
9 . 0 6 
The figures i n parentheses denote the angular transformed valuos 
after adding 0,5 t o the or iginal f igures . 
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12, Nf, and 4 . In the former d i e t s , the average percentage of larvae 
coinpleting develqpment varied from 52.25 to 65.81, vhereas i n the l a t t e r 
three d ie t s from 41.87 to 49.71. In the second generation (Table 35B), 
d ie t s numbered 8 (67.C6 per cen t ) , 12 (67.76 per cen t ) , 6 (69.21 per cen t ) , 
and 9 (78.57 per cent) produced s ign i f ican t ly more muiiber of moths than 
the r e s t of the d i e t s . 
( i i i ) Sex-ra t io : In the f i r s t generation, i t i s apparent from Table 
56A tha t the ra t io of male : female C. pa r t e l l u s reared in d ie t s numbered 
5, 4, 9, 10, 7, and 6 ranged from 1:1.34 to 1:4.96, These diets were 
s igni f icant ly superior to the res t of the d i e t s . In the second generation 
(Table 36B), the sex-rat io varied from 1 <f » 1.76 o to 1 8^  t 6.11 o i n 
d ie t s nuiribered 3 , 4 , 7, and Nf, being s ign i f ican t ly superior to the r e s t 
of the d i e t s . Among the remaining d i e t s , however, the sex-rat io 1 (T: 
1.56 9 was obtained in d ie t numbered 10. 
(iv) Average longevity of male moths mated with females which la id 
viable eggs : Based on the longevity of males, i t was observed tha t both 
i n the f i r s t (Table 37A) and second (Table 37B) generations the differences 
among the various d ie t s were not s ign i f i can t . 
(v) Average longevity of female moths which la id viable eggs: When 
the average longevity of females i s considered, there were no significant 
differences among the various a r t i f i c i a l d i e t s and natural food both in 
the f i r s t (Table 38A) as well as in the second (Table 38B) generations. 
The survival of female moths in the f i r s t and second generations varied 
from 4.00 to 5.42 days and 3.89 to 5.89 days, respect ively. 
Table 35B: Percentage of C. pa r t e l l a s coraplating the development 
from larva t o adult vhen reared on different d ie t s* 
Fourth se t : Second generation 
Syrobol 
d i e t 
used 
2 
3 
4 
6 
7 
8 
9 
10 
11 
12 
Kf 
°^ R e p l i c a t i o n 
I 
40,00 
(59 .52) 
64,71 
(53 .85) 
34.37 
(36 ,21) 
65.78 
(54.51) 
50.00 
(45.29) 
66.67 
(55 ,06) 
87,30 
(70,OU) 
66»67 
(55,06) 
49«05 
(44 ,77) 
62.00 
(52 ,24) 
23.52 
(29 ,53) 
I I 
56,00 
(37 .17) 
56,09 
(48 .79) 
38.09 
(38 .41) 
80#64 
(64 .23) 
65.58 
(54 ,27) 
70.57 
(57,35) 
66,67 
(55 .06) 
52.08 
(46.49) 
60.97 
(51 .65) 
80,56 
(64.23) 
30.18 
(33 ,65) 
S.Sm, + 
C D . a t 5 .0 per cent 
C D . a t 1,0 pgr cen t 
I I I 
44.00 
(41 ,84) 
62.22 
(52 ,36) 
15 .56 
(23 .66) 
61.22 
(51 .77) 
53.33 
(47 ,18 ) 
64,15 
(53 .55) 
81,25 
(64 ,75) 
51.72 
(46 .26) 
47.82 
(44 .03) 
60 ,71 
(51 .47) 
4U.00 
(39 .52) 
Tota l 
120,00 
(118.53) 
183.02 
(155,00) 
88,02 
(98 .28) 
207.64 
(170,51) 
168,71 
(146.74) 
201,19 
(165,96) 
235.72 
(189.81) 
170,47 
(147,81) 
157,84 
(140,45) 
203.27 
(167,94) 
9 3,70 
(102.50) 
Mflflti 
40,00 
(59 .51) 
61.01 
(51 .67) 
29 .34 
(32 ,76) 
69 .21 
(56 ,84) 
56.24 
(48 ,91) 
67,06 
(55»32) 
78,57 
(63 .27) 
56,82 
(49 .27) 
52 .61 
(46 ,82) 
67,76 
(55 .98) 
31 .23 
(34 ,17) 
3 .13 
9*25 
12 .62 
The figures i n parentheses denote the angular transformed values 
af ter adding 0,5 to the original f igures . 
Table 56A: Percentage of female moths of C_. pa r t e l lu s obtained from 
different diets-(transformed va lues ) . 
Fourth set : F i r s t generation 
Symbol of 
d i e t 
used 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Nf 
S.iSm, + 
C D . a t 
R e p l i c a t i o n 
I 
42.07 
(0 ,30) 
36.53 
(0 ,53) 
51.'/7 
(1 .58 ) 
58,89 
(2 .b7) 
38,29 
(0 ,61) 
51,06 
(1 .50) 
60.33 
(3.0U) 
41.21 
(0 .75) 
40.40 
(0 .71 ) 
50.30 
(1 .42) 
46,78 
(1 .11) 
50,07 
(1 .40) 
45.29 
(1 .00 ) 
5,0 par cen t 
I I 
43 .11 
( 0 , 8 6 ) 
40,40 
(0 ,71 ) 
49,66 
(1 ,56 ) 
46.66 
(1 .10) 
48,^/9 
a . 2 8 ) 
45.62 
( 0 , 8 9 ) 
58.63 
(2 .62) 
45,97 
(1 ,05) 
59.08 
(2 .71) 
56.73 
(2 ,27) 
48.27 
(1 .23) 
42,07 
(0 .80) 
47.06 
(1.13) 
I I I 
43,28 
(0*87) 
40,63 
(0 ,72 ) 
46.26 
(1 .07) 
41,55 
(0 ,77) 
45.29 
(1 .00) 
74,77 
(12 .50) 
59,08 
(2 ,71 ) 
49,89 
(1 .58) 
48,04 
(1 .21 ) 
55.0b 
( 2 , 0 0 ) 
43 ,45 
(0 ,88) 
43*91 
(0 ,91) 
46 .66 
(1 .10) 
Tota l 
128,46 
(2 ,53) 
117.36 
(1 .96) 
147.69 
(4 ,01) 
147,10 
(4,54) 
132.3V 
(2 ,89) 
169,45 
(14.89) 
178.04 
(8 ,33) 
137,07 
(3 .18) 
147,52 
(4«63) 
162,09 
(5 ,69 ) 
158,50 
(3 .22) 
136.05 
(3 .11 ) 
139.01 
(5 ,23) 
Mean 
42.82 
(0 .84) 
39,12 
(0 .65) 
49,23 
(1 .34 ) 
49,03 
(1 .51) 
44,12 
(0 ,96 ) 
56,48 
. ( 4 . 9b ) 
59,35 
(2 .73) 
45.69 
(1 .06 ) 
49,17 
(1 .54 ) 
54.03 
(1 ,90 ) 
46 ,17 
(1 .07 ) 
45 ,35 
(1 ,04) 
46 .34 
(1 .08 ) 
3.79 
11,04 
tiacn figure in parenthesis denote the number of females idth 
male as uni ty . 
Table 36Bs Percentage of female moths of C, partellus obtained 
from different diets (transformed values). 
Fourth set : Second generation 
Syiribol 
of d i e t 
used 
Z 
3 
4 
6 
7 
8 
9 
10 
11 
12 
Nf 
S.Em, + 
C D , a t 
Rep l i ca t ion 
I 
42,48 
(0 ,82) 
50,48 
(1.44) 
53.19 
(1 .75) 
48.73 
(1 ,27) 
58.50 
(2,60) 
38.53 
(0.62) 
37.35 
(0.57) 
57.99 
(2 .50) 
47.29 
(1.15) 
48,04 
(1.21) 
73.73 
(U.OO) 
5.0 p e r cent 
I I 
51.71 
(1.57) 
56.85 
(2.29) 
60.33 
(3,00) 
51.05 
(1.50) 
57.48 
(2 .40) 
30,92 
(0.35) 
41 ,21 
(0.75) 
51.06 
(1.50) 
34.76 
(0 .47) 
40.40 
(0 .71) 
45.29 
(1 .00) 
I I I 
47.93 
(1 .20) 
51 .41 
(1 .54) 
57.99 
(2 .50) 
39.58 
(0 .67) 
56.35 
(2 .20) 
51 .41 
(1.54) 
43 .11 
(0 .86) 
39.58 
(0 .67) 
42.65 
(0 .83) 
44.08 
(0 .89) 
68.78 
(6 .33) 
To ta l 
142.12 
(3 .59) 
158.74 
(5.27) 
171.51 
(7.25) 
139.37 
(3.44) 
172.33 
(7.20) 
120.86 
(8.51) 
121.67 
(2.18) 
148.63 
(4.67) 
124.70 
(2 .45) 
132.52 
(2 .81) 
187.85 
(18.33) 
Mean 
47.37 
(1 .20) 
52 .91 
(1 .76) 
57.17 
(2 .42) 
46.46 
(1 .15) 
57.44 
(2 .40) 
40.29 
(0.84) 
40.56 
(0 .73) 
49.54 
(1 .56 ) 
41.37 
(0 .82) 
44.17 
(0 .94) 
62.62 
(6 .11) 
4 .26 
12.59 
Each figure in parenthesis denotes the number of females with male as 
unity. 
Table 3T&s Longevity (days) of male moths of C_» pa r t e l lu s when 
reared on different die ts (mated id'th females -which 
la id viable eggs^, 
Fourth se t : F i r s t generation 
Symbol of 
d i e t 
used 
1 
2 
5 
4 
5 
6 
7 
8 
9 
lu 
11 
12 
Nf 
S« 5ro« + 
I 
4.50 
4,67 
4.09 
5.00 
5,00 
3.00 
5.50 
6.00 
4#75 
4.25 
4 .33 
4 .00 
4.QL 
Replication 
I I 
4.00 
3.50 
6,U0 
5,00 
4 .50 
4.25 
6,50 
4,25 
5.50 
6,00 
5,00 
5,00 
5.00 
I I I 
5.33 
5,00 
4 .50 
5.00 
5.50 
4 ,00 
4 .00 
5.25 
6.00 
6.00 
4.67 
4 ,50 
5.00 
Total 
13,85 
13.17 
14,50 
15.00 
15.00 
11*25 
16.00 
15*50 
16,25 
16,25 
14.00 
13 .50 
14,61 
Mean 
4 ,61 
4 . 39 
4 . S3 
5.00 
5*00 
3.-75 
5.53 
5.17 
5,42 
5.42 
4 .67 
4 ,50 
4 .87 
0.55 
N.S. 
Table 57B: Longevity (days) of male moths of C_, p a r t e l l u s when 
reared on dif ferent d ie ts (mated wTth females"which 
la id viable eggsX 
Symbol of 
d i e t 
used 
2 
3 
4 
6 
7 
8 
9 
10 
11 
12 
Nf 
S.sra. i 
Fourth s e t s Second 
I 
3.00 
4.00 
5,00 
5.67 
5.00 
4 ,50 
5 . 75 
3.00 
5.00 
6.25 
5.00 
genera tj. on 
R e p l i c a t i o n 
I I 
5.00 
3.00 
5.42 
5.00 
4.50 
4.00 
6.67 
6.00 
4.67 
5.00 
4.67 
I I I 
3.67 
4.P7 
6.00 
5.53 
6,00 
5,6Y 
7.00 
5,00 
5.67 
4.00 
4,33 
To ta l 
11.67 
11.67 
16.42 
16.00 
15,50 
14.17 
19.42 
14 .00 
15 .34 
15.25 
14.00 
Mean 
3.89 
3.89 
5.47 
5.33 
5.17 
4 .72 
6.47 
4.67 
5.11 
5.08 
4,67 
0,49 
N.S. 
Table SSA: Longevity (days) of feraala moths of C» p a r t g l l u s when r ea red 
on d i f f e r e n t d i e t s (females which l a i d v i a b l e e g g s ) . 
Fourth s e t : F i r s t g e n e r a t i o n 
Symbol of 
d i e t 
used 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Wf 
S.5x# ± 
I 
4.50 
4»33 
5.00 
5.00 
4.50 
4.00 
4,50 
6.00 
4.33 
4 .25 
4*33 
3»00 
5.00 
R e p l i c a t i o n 
I I 
s.e/ 
3,33 
6.25 
5.00 
5.00 
4.00 
4 .50 
5.50 
4.00 
6,00 
4.50 
4 .50 
5.00 
I I I 
4 .75 
4«50 
5,00 
4 .00 
4*50 
4.00 
3.00 
4*50 
5.53 
5.33 
4.07 
4»50 
5.00 
To ta l 
12.92 
12 .16 
16.25 
14.00 
14.00 
12.00 
12.00 
16.00 
13.66 
15.58 
13.50 
12.00 
15.00 
Mean 
4 .31 
4 .05 
5.42 
4*57 
4.67 
4.00 
4,00 
5.33 
4 ,55 
5.19 
4 .50 
4 .00 
5.00 
0.57 
N»S» 
Table 593: Longevity (days) of female moths of C_. p a r t a l l u s when 
reared on d i f f e r e n t d i e t s (femalas which l a i d v i a b l e eggs) . 
Four th se t : Second g e n e r a t i o n 
Symbol 
d i e t 
used 
of 
I 
3*00 
5.00 
5.00 
5.00 
5.00 
4.35 
5.00 
4.00 
5,25 
5*25 
5.00 
R e p l i c a t i o n 
I I 
5.00 
3.00 
5.63^ 
5.50 
4 .50 . 
4 .80 
6*67 
5.50 
4.67 
5.67 
4«33 
I I I 
5,67 
5,67 
6.00 
4 . S3 
6.00 
5.00 
6.00 
5.00 
5.67 
4.00 
4 .50 
T o t a l Mean 
Z 
5 
4 
6 
7 
8 
9 
10 
11 
12 
Nf 
11.67 
13.67 
16 .63 
14 .83 
15 .50 
14.13 
17.67 
14.50 
15.59 
14.92 
13 .83 
3.89 
4 .56 
5.54 
4 .94 
5.17 
4 . 7 1 
5.89 
4 .85 
5.20 
4 .97 
4 . 6 1 
S.Sm. + 0 .46 
W.S. 
54 
(vi) Average number of eggs per female vhich laid viable eggs: In 
the first generation (Table 59A), the moths obtained from diets numbered 
7, 10, 3, 4^and Nf laid from 277.8 to 341.0 eggs per female, being 
significantly more than those obtained from the remaining diets. In the 
second generation (Table 39B), the number of eggs vailed from 201.86 to 
255.5 vhen the rearing was done on diets numbered 11, 10, 3, 12, 9, 8, 4 
and 7, and were significantly better than the remaining diets. 
(vii) Average percentage viability of eggss In the first generation, 
the percentage viability of eggs (Table 40A) obtained from the diets 
numbered 10, 4, 7, 9, and Nf vaiied from 75.79 to 90.56, being signifi-
cantly better than the rest of the diets. In the second generation 
(Table 40B), the diets numbered 12 (77.69 per cent), 8 (79.11 per cent), 
and 10 (91.56 per cent) were significantly better than the remaining 
diets. 
(viii) Average incubation period: Both in the first and second gener-
ations (Tables 41A and 41B), there were no significant differences in 
regard to average incubation period of eggs obtained from various diets 
and natural food, 
Set V 
The principal aim of this experiment has been to evaluate the 
role of vitamin E in artificial diets tested for the mass rearing of 
£.* partellus. For this, twelve artificial diets were compared up to 
one generation keq)ing in view the following eight criteria. 
Table 39A: Wumber of eggs per female of C_. pa r t e l l u s which la id 
viable eggs as a r e su l t of rearing i n di;fferent d ie t s -
Fourth set : F i r s t generation 
Symbol 
d i e t 
used 
1 
2 
5 
4 
5 
6 
7 
8 
9 
10 
11 
12 
H£ 
Of . 
S.Sm 
C.D. 
C D . 
Table 39B: : 
Symbol 
d i e t 
used 
2 
3 
4 
6 
7 
8 
9 
10 
11 
12 
Nf 
of 
S.sira 
C D . 
• ± 
a t 5.0 
a t 1.0 
Number 
v iab le 
R e p l i c a t i o n 
I 
198,75 
248.67 
252.00 
231.00 
283.00 
177.00 
228,50 
204.00 
1 8 B . 17 
192.25 
238.00 
102.00 
308,00 
par cen t 
' per cent 
11 
153.67 
207.33 
347.25 
331,50 
228.50 
167.00 
295,00 
222.40 
200.50 
246.00 
125,50 
183.50 
353.00 
of eggs per female i 
eggs as a 
Four th s e t 
• + 
a t 5.C 
r e s u l t of 
: Second | 
R e p l i c a t i o n 
I 
158,00 
211.00 
304.00 
138,67 
293.00 
241.33 
205,50 
183.00 
212*25 
272.50 
221.00 
' per c e n t 
I I 
165.00 
209.00 
250.48 
152.00 
235.80 
192.40 
246.33 
250.00 
148.67 
221.67 
205.57 
I I I 
184.25 
184*00 
257.00 
318,00 
246,00 
120,00 
310.00 
329,75 
302., 33 
408.33 
199,33 
156,00 
362.UO 
of C. p a r t e l l u s 
Tota l 
536,67 
640.00 
856.25 
880,50 
757.50 
464,00 
833.50 
756.15 
689.00 
846,58 
562.83 
441.50 
1023.00 
wttich l a i d 
r e a r i n g i n d i ' T e r e n t d i e t s . 
3;eneration 
I I I 
164.00 
205.33 
204.00 
109.55 
258,00 
272.50 
253.00 
189.00 
244.67 
2 0 5 . ^ 
109.00 
To ta l 
487,00 
625.33 
758,48 
400,00 
766.50 
706.23 
702.83 
622.00 
605.59 
697.84 
535.67 
Ma an 
178,89 
213.33 
285.42 
293,50 
252,50 
154.67 
277,83 
252,05 
229,67 
282.19 
187.61 
147.17 
341,00 
30,14 
87,79 
119,76 
Mean 
162.53 
208,44 
252,83 
133.33 
255.50 
235.41 
234.28 
207.55 
201,86 
232 ,61 
178.56 
21.3B 
65.18 
Table 4UA: Percentage v i a b i l i t y of eggs la id by C. pa r t e l lu s 
when reared on different diets* 
Fourtn set : F i r s t generation 
Symbol of 
di6t> 
used 
1 
2 
5 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Nf 
S.Em. ± 
CO* a t 
I 
I 
64»lb 
(bS.bS) 
79,09 
(63 .15) 
86.11 
(68 ,55) 
80*41 
(64 .08) 
67,84 
(55»75) 
64.97 
(54 .03) 
55 .85 
(47 .47) 
69.61 
(56 .85) 
81.85 
( 6 5 . 1 2 ) 
76,85 
( 6 1 * 62) 
71.99 
(58 .57) 
84 .51 
(67 .05) 
88.51 
(70 ,45) 
lep l i c a t i o n 
I I 
56, b l 
(49 .08) 
49 .68 
(45 ,11) 
58.10 
(49.95) 
81*75 • 
(65.12) 
54,05 
(47-64) 
57.15 
(57*82) 
91 ,55 
(75,57) 
59»71 
(50 .89) 
82.28 
(65.50) 
76.22 
(61 .14) 
45.42 
(42 .65) 
59.68 
(50 ,89) 
97 .45 
(81 ,87) 
5.0 per c e n t 
I I I 
79,42 
(65 .56) 
63.04 
(52 .83) 
41.63 
(40,46) 
78.62 
(62 .80) 
57.76 
(58 .25) 
10 .83 
(19 .64) 
91.94 
(74 .00) 
81.73 
(65 .05) 
81,81 
(65 ,12) 
74,29 
(59 .87) 
56.69 
(49 .14) 
65.58 
(54 .27) 
85 .91 
(68 .36) 
To ta l 
200.19 
(165.99) 
191.81 
( l b l . U 9 ) 
185.84 
(158,94) 
240,78 
(192.0U) 
159.65 
(141.60) 
112 .93 
(111.49) 
257,go 
(195,04) 
211.05 
(172.79) 
245.92 
(195,74) 
227.36 
(182.65) 
174.10 
(150 .16) 
209.57 
(172.21) 
271,67 
(220,68) 
Mean 
66.75 
(55 ,33) 
63.94 
(55 .70) 
61.95 
(52,98) 
80.26 
(64 .00) 
55.22 
(47 .20) 
57.64 
(57 .16) 
79,10 
( 65.01) 
70,35 
(57 .60) 
a . 9 7 
(65 .25) 
75.79 
(60 ,88) 
58,03 
('50,05) 
69,79 
(57 .40) 
90 ,56 
(73 .56) 
5,45 
1 5 . 8 1 
The figures i n parentheses denote the angular transformed 
values after adding 0,5 to the o r ig ina l f igures . 
Table 40B: Percentage v i a b i l i t y of eggs la id by C. pa r t e l lu s 
•when reared on different d i e t s . 
Fourth set : Second generation 
Symbol 
d i e t 
used 
2 
S 
4 
6 
7 
8 
9 
10 
11 
12 
Nf 
°f 1 
I 
70.88 
(57 .67) 
56.87 
(49 .26) 
83.22 
(66 ,19) 
52.22^ 
(46 .55) 
79.55 
(63 .51) 
51.23 
(45 .97) 
80.05 
(63 .87) 
62.07 
(52 .30) 
85.87 
(68 .36) 
^ . 7 7 
(45 .17) 
i lep l ica t ion 
I I 
65.45 
(54 .33) 
87.56 
( ^ . 8 2 ) 
58,46 
(50.18) 
44»08 
(41.90) 
78.15 
(62 .44) 
90 .45 
(72.44) 
50.47 
(45.57) 
97.80 
( 8 2 . a ) 
52.02 
(46.43) 
71.58 
(58 .12) 
47.16 
(43 .68) 
S.Sm. + 
C O . at 5.0 per cent 
C D . at 1.0 per cent 
I I I 
81 .91 
(65 .20) 
44.80 
(42 .30) 
22.05 
(28 .58) 
36.16 
(37 .29) 
54 .20 
(47 ,70) 
67.34 
(55 ,43 ) 
47,85 
(44 .03) 
96 .82 
(80 .54) 
64.44 
(55 .67) 
75.61 
(60.73) 
47.70 
(43 .97) 
Total 
218.24 
(177.20) 
1 ^ . 2 5 
(161.58) 
163.73 
(144.75) 
127.84 
(123.10) 
184.55 
( 1 5 6 . © ) 
237.32 
(191.38) 
149 .55 
(135.57) 
274,67 
(226.92) 
178.53 
(152.40) 
233.06 
(187.21) 
144.65 
(132.82) 
Mean 
72.75 
(59 .07) 
65.08 
(53 .79) 
54,58 
(48 .25) 
42.61 
(41 .03) 
61,52 
(52 .23) 
79,11 
(65 .79) 
49,84 
(45.19) 
91.56 
(75 .64) 
5 9 . a 
(50 .80) 
77.69 
(62 .40) 
48.21 
(44 ,27) 
5,16 
15 .25 
20.79 
The figures i n parentheses denote the angular transformed values 
after adding 0,5 to the or iginal f igures . 
Table 4lA: Incubation period (days) of gggs la id by C. pa r t a l i a s 
when reared on different d ie t s* 
Fourth Set : F i r s t ^ n e r a t i o n 
Symbol of 
d i e t 
used 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1 
12 
Nf 
S.Em, + 
I 
5 .01 
5.24 
5.04 
5.60 
5.19 
5.16 
5.09 
5.65 
5.30 
5.12 
5.02 
5.00 
5.55 
R e p l i c a t i o n 
I I 
5.(» 
5.47 
5.68 
5.64 
5.50 
5.03 
5.60 
5.20 
5.00 
5.07 
5.02 
5.09 
5.00 
I I I 
5.28 
5.01 
6,01 
5.44 
4.99 
6.00 
5.06 
5.15 
5.02 
5.04 
5,43 
5,55 
4.32 
To ta l 
15 .58 
15 ,72 
16 .73 
16 .68 
15.68 
16.19 
15 .75 
16.00 
15,32 
15 .23 
15,47 
15.62 
14 .87 
Mean 
5.13 
5.24 
5.58 
5*56 
5.23 
5.40 
5,25 
5.33 
5.11 
5.08 
5.16 
5.21 
4.9 6 
0.20 
N.S. 
Table -
Symbol 
d i e t 
used 
2 
5 
4 
6 
7 
8 
9 
10 
11 
12 
Nf 
i 
as: 
of 
S.Sm. 
I n c u b a t i o n peri 
vhen 
± 
rea red on 
-Od (days) 
d i f f e r e n t 
Four th s e t : 
I 
4 .14 
5.09 
5.41 
5.23 
5.22 
4.86 
4.70 
4.68 
5.56 
5.04 
4.68 
Second 
of eggs l a i d 
d i e t s . 
g e n e r a t i o n 
R e p l i c a t i o n 
11 
5.25 
5.04 
5.41 
5.12 
5.11 
5.42 
4.77 
4.52 
6,18 
4.77 
4.97 
I I I 
4.40 
5.35 
5.49 
5.00 
5.12 
5.46 
4 .81 
6.00 
5.29 
5.42 
5 .01 
by C. p a r t e l l u s 
» 
Tota l 
13.79 
15 .48 
16 .31 
15.35 
15 .45 
15 .74 
14 .28 
15 .20 
16 ,05 
15 ,23 
14.66 
Mean 
4.60 
5,16 
5.44 
5,12 
5.15 
5,25 
4.76 
5.07 
5.34 
5.08 
4.89 
0.20 
N . S . 
35 
(i) Average developmental period from larva to adult: The average 
developmental period from larva to adult (Table 42) varied from 28.21 . 
to 29,45 days when C« partellus was reared on seven diets, viz., 1, k, i, 
e, d, g, and fa. These were significantly better than the remaining diets. 
(ii) Average percentage of C. partellus completing the development 
from lairva to adult: It was observed that the number of moths emerged 
(Table 43) was significantly more in six diets, viz., c (54.90 per cent), 
f (54.92 per cent), k (55.32 per cent), a (61.32 per cent), i (61.61 per 
cent), and j (65.35 per cent) than the rest of the diets. 
(iii) Sex-ratio: The results obtained on male : female ratio (Table 44) 
showed that there were no significant differences among the various diets. 
However, the number of females obtained was more when rearing was done 
in diets, viz., e, c, b, h, j, g, and d, the ratio varied from 1 i'x 1.05 o 
to 1 ?': 1.49 o. 
(iv) Average longevity of male nwths mated with females which laid 
viable eggs: The data on the basis of average longevity of males 
(Table 45) showed that there were no significant differences among the 
various diets tested, the period varied from 4.67 to 6.67 days. 
(v) Average longevity of female moths which laid viable eggs: Taking 
into consideration the average longevity of females (Table 46), there 
were no significant differences among the vari.ous diets studied. But, 
the survival of female moths was more when rearing was done in diets 
i (5.78 days) and b (5.94 days) than the remaining diets. 
Table 42: Developmental period (days) of C. pa r t e l l u s when 
reared from larva t o adult on di f ferent d i e t s . 
Fif th set ; F i r s t gsneration 
Symbol 
d i e t 
used 
a 
b 
c 
d 
e 
f 
g 
h 
i 
3 
k 
1 
of 
S»B!8« 
C D . 
C D . 
, + 
a t 
a t 
I 
34,82 
31.73 
30.00 
30,00 
29.00 
31.15 
29.09 
29.50 
28,46 
30.19 
28.37 
27,31 
R e p l i c a t i o n 
5,0 p e r cent 
1.0 per cen t 
I I 
34.19 
29.58 
51.05 
29 .21 
28,60 
30.21 
28.07 
28.65 
29,00 
31.75 
28,06 
29.14 
m 
34.53 
29,57 
30.40 
28,00 
29,00 
51,79 
30,47 
30,23 
28,47 
30.65 
29 ,11 
28 ,18 
T o t a l 
103.54 
90,95 
91 .45 
87.21 
86.60 
9 3 , 1 5 
87,63 
88.36 
85.93 
92.59 
85.54 
84,63 
Mean 
34,51 
3 0 . a 
30.48 
29,07 
28,87 
31,05 
29,21 
29 .45 
28.64 
30,86 
2 8 . a 
28 .21 
0 ,48 
1.S9 
1.90 
Table 4 3 : Percentage of C. p a r t e l l u s coKpleting t h e development 
from l a r v a to a d u l t when rea red on d i f f e r e n t d i e t s , 
f i f t h s e t i F i r s t g e n e r a t i o n 
Symbol 
of d i e t 
used 
Rep l i ca t i on 
I I I I I To ta l Mean 
59.18 
(50.59) 
26 .41 
(31.24) 
64.70 
(53.85) 
31.91 
(34.70) 
45.09 
(42.48) 
60.37 
(51.30) 
35.00 
(36.57) 
29.16 
(33.02) 
58.82 
(50.36) 
77.08 
(61.75) 
55.56 
(48.50) 
38.00 
(38.35) 
60.78 
(51.52) 
35.85 
(37.11) 
50.00 
(45.29) 
29.16 
(35.02) 
57.69 
(49.72) 
53.33 
(47.18) 
49.09 
(44.77) 
37.25 
(37.94) 
62.00 
(52.24) 
72.54 
(58.69) 
62.26 
(52.42) 
58.00 
(49.89) 
64.00 (53.43) 
23.73 
(29.47) 
50.00 
(45.29) 
20 .41 
(27.20) 
50.00 
(45.29) 
51.06 
(45.92) 
33.33 
(35.55) 
44.00 
(41.04) 
64.00 
(53.43) 
46.43 
(43.22) 
48.15 
(44.25) 
38.60 
(38.70) 
183.96 
(155.55) 
85.99 
(97.82) 
164.70 
(144.43) 
81.48 
(94.92) 
152.78 
(137.49) 
164.76 
(144.40) 
117.42 
(116.89) 
110.41 
(112.80) 
184.82 
(156.03) 
196.05 
(163.66) 
165.97 
(145.17) 
134.60 
(126.94) 
61.32 
(51.85) 
28.66 
(32.61) 
54.90 
(48.14) 
27.16 
(31.64) 
50.93 
(45.83) 
54.92 
(48.13) 
39.14 
(38.96) 
36.80 
(37.60) 
61 .61 
(52.01) 
65.35 
(54.55) 
55.32 
(48.39) 
44.87 
(42.31) 
C D . aT 5 p e r cent 
C D . a t 1 p e r cent 
2.58 
7.55 
10.28 
The figures in parentheses denote the angular transformed values after 
adding 0.5 to the original figures. 
Table 44: Percentage of female noths of C. pa r t e l lus obtained 
from different d i e t s (transformed va lues ) . 
Fif th set : F i r s t ^ n e r a t i o n 
Symbol of 
d i e t 
used 
a 
b 
c 
d 
e 
f 
g 
h 
i 
i 
k 
1 
S»5m, ± 
F 
I 
46.26 
(1 .07) 
49 . 37 
( 1 . 3 3 ) 
47.93 
(1 .20 ) 
55.06 
(2 .00) 
46.55 
(1 .09 ) 
56 . C© 
(0 .52) 
43.91 
(0 .91 ) 
45.29 
(1 .00) 
49.02 
(1 .30) 
44.54 
(0 .95) 
37.58 
(0 .58) 
40.63 
(0 .72) 
l e p l i c a t i o n 
I I 
3B.76 
(0 .63 ) 
49,78 
(1 .37) 
49,37 
(1 .33) 
53 .61 
(1 .80) 
47.18 
(1 .14) 
42.82 
(0 .84) 
50,59 
(1 .45) 
46 ,66 
(1 .10) 
42,48 
(0 .82 ) 
50.77 
(1 .47) 
44.43 
(0 .94) 
48.27 
(1 .23 ) 
I I I 
36,99 
(0#54) 
45.29 
( 1 . 0 0 ) 
44.25 
( 0 . 9 3 ) 
39,58 
(0 .67 ) 
43 .91 
(0 .91 ) 
42.82 
(0 ,84 ) 
53.85 
( 1 . 8 3 ) 
53.19 
( 1 . 7 5 ) 
41 .73 
(0 .78 ) 
52.59 
(1*67) 
^ , 6 6 
( 1 . 3 6 ) 
25 .48 
(0 .22 ) 
T o t a l 
122 .01 
( 2 . 2 4 ) 
144 ,44 
(3 ,70) 
141.55 
(3 .46 ) 
148,25 
(4 ,47) 
137.64 
( 3 . 1 4 ) 
121.75 
(2 ,20) 
148.35 
(4 .19 ) 
145 .14 
(3 .85 ) 
133.25 
(2 .90 ) 
147.90 
(4.09) 
131.67 
(2 .88) 
114 .58 
(2 .17 ) 
40,57 
(0 ,75 ) 
48,15 
(1 .2S) 
47.18 
( 1 . 1 5 ) 
49.42 
(1 .49 ) 
45,88 
(1 .05 ) 
40,58 
(0 ,73 ) 
49,45 
( 1 . 4 0 ) 
48.38 
(1 .28 ) 
44, 4L 
(0 ,97 ) 
49.50 
( 1 , 3 6 ) 
43,89 
( 0 , 9 6) 
58.15 
(0 ,72 ) 
3.26 
N.S. 
Each figure i n parenthesis denote the number of females with 
male as uni ty . 
Table 45: Longevity (days) of male moths of C. p a r t e l l a s 'when 
reared on different d i e t s (mated with females vjtdch 
la id viable eggs). 
F i f th set 1 F i r s t generation 
Symbol of 
d i e t 
used 
a 
b 
c 
d 
e 
f 
g 
h 
i 
0 
k 
1 
S.Sra, + 
I 
6.67 
5.00 
5.60 
5,00 
5.00 
6.50 
4.33 
4.50 
7.00 
5.00 
4.00 
Replic a t i o n 
I I 
5.33 
6.00 
5.00 
6.00 
4 .35 
4.00 
6.00 
5.50 
4.67 
7.00 
6,00 
w " Qgg 
I I I 
4.00 
4.50 
5.00 
4.00 
5.00 
6.00 
4.00 
5.00 
6.00 
8.00 
4.50 
l a y i n g 
Tota l 
14,00 
15*50 
15»60 
15.00 
14*33 
16,50 
14*55 
15 .00 
17 .67 
20.00 
14,50 
Mean 
4.67 
5.17 
5.20 
5.00 
4,78 
5.50 
4.78 
5.00 
5.89 
6.67 
4 .85 
0.65 
N.S. 
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(vi) Average miiriber of eggs per female which la id viable eggs: I t was 
observed tha t the female moths obtained from d ie t h la id significantly-
more number of eggs (343.11 eggs/female) than the r e s t of the d ie t s where 
the number of eggs/female varied from 142.67 to 271.47 (Table 47) . 
(v i i ) Average percentage v i a b i l i t y of eggs: The v i a b i l i t y of eggs 
obtained from nine d i e t s , v i z . j g, a, h, i , j , c , k, b , and e ranged 
from 69.00 to 89.92 per cent (Table 48) . These were s igni f icant ly b e t t e r 
than the remaining two d i e t s , v i z . , d (39.42 per cent) and f (50.11 per 
cen t ) . 
( v i i i ) Average incubation period: There were no signif icant differences 
in regard t o average incubation period of eggs obtained from different 
d ie t s (Table 49) . This period varied from 4.91 to 5.54 days. 
(b) Effect of various d ie t const i tuents on the development of 
C. p a r t e l l u s : 
To evaluate the effect of each ingredient on the development of 
G* p a r t e l l u s , two d i e t s based on mixture of two pulses , v i z . , green gram -f 
dew gram, and green gram + cowpea were tes ted when these were deficient 
in one of the ingredients other than the p r inc ipa l base- ingredients . 
Thus, the performance of 18 d ie t combinations i n a l l designated cts Ai to 
A9 and Bi to Bg was conpared (Table 8 ) . I t was obseanred tha t in d ie t s 
A4, A5 and B4, a l l the larvae of C. pa r t e l lu s in the three repl icat ions 
died a t ear ly stages of development due t o heavy bac te r i a l and fungal 
growth in/on these a r t i f i c i a l d i e t s . Although the bac te r i a l and fungal 
growth was prominent in a l l the three repl ica t ions of d ie t B5, yet in 
Table 46: Longevity (days) of female moths of C. pa r t e l l u s when reared 
on different d ie t s (females which la id viable eggs) . 
Fif th se t : F i r s t ^ne ra t i on 
Symbol of 
d i e t 
used 
a 
b 
c 
d 
e 
f 
g 
h 
i 
D 
k 
1 
S»Em. i 
I 
6.00 
5.00 
5.60 
5.00 
5.00 
6.50 
4.33 
4.50 
7.00 
5.00 
4.25 
Rep l i c a t i on 
I I 
3.67 
6.00 
6.00 
6,00 
4.67 
4.00 
6,50 
5.53 
4.53 
5,00 
6,53 
I I I 
4,00 
5.00 
5.00 
4.00 
5.00 
6,00 
5.00 
8,00 
6.00 
7.00 
4.00 
No egg l a y i n g 
To ta l 
13 .67 
16,00 
16 .60 
15.00 
14.57 
16.50 
13 .85 
17 .85 
17.35 
17.00 
14.58 
Mean 
4 .56 
5.55 
5.55 
5.00 
4,89 
5.50 
4M Gl 
5.94 
5.78 
5.67 
4 .86 
0 .73 
N,S* 
Table 47: 
Symbol of 
d i e t 
used 
a 
b 
c 
d 
e 
f 
g 
h 
i 
3 
k 
1 
Number of eggs per female of 
eggs as a r e s u l t of r e a r i n g : 
F i f t h s e t : F i r s t 
R e p l i c a t i o 
I 
212.67 
IXL.OO 
196.40 
176.00 
177.00 
217.00 
295.00 
292.00 
252.00 
266.00 
281,25 
I I 
198,67 
145.00 
230.00 
207.00 
160,70 
213,00 
175.00 
584.33 
254.00 
282,00 
275.67 
C, p a r t e l l u s 
i n d i f f e r e n t i 
g e n e r a t i o n 
n 
No 
i n 
156.55 
174.00 
305.00 
24L.00 
257.67 
147 .00 
275,50 
555.00 
518,00 
256.00' 
257.50 
egg l a y i n g 
•which l a i d 
d i e t s . 
Tota l 
567.67 
428.00 
729.40 
624.00 
59 5. 37 
577.00 
745,50 
1029,55 
804,00 
784.00 
814.42 
v i a b l e 
Mean 
189,22 
142.67 
245.15 
208.00 
198.46 
192.35 
247,85 
345,11 
268,00 
261,55 
271,47 
S.5m, + 
CD, at 5.0 per cent 
C.p. a t 1,0 per cent 
24.09 
71.19 
97,08 
Table 48: Percentage v i a b i l i t y of eggs la id by C. pa r t e l lu s 
whan reared on different d i e t s . 
Fifth set : F i r s t generation 
Symbol of 
d i e t 
used 
a 
b 
c 
d 
e 
f 
g 
h 
i 
J 
k 
1 
] 
I 
58.15 
(50 .01) 
100.00 
(94 .05) 
69.55 
(56 ,85) 
27,84 
(32 .14) 
94 .16 
(76 .69) 
65,44 
(54 .27) 
86.00 
(68 .44) 
74*66 
(60 ,13) 
84.52 
(62 .21) 
98 .87 
(85 .56) 
84.98 
(67 .62) 
[Replication 
I I 
66,28 
(54 .82) 
75.45 
(59 .28) 
83.04 
(66 .03) -
20.29 
(27 .15) 
81.95 
(65 .27) 
23.00 
(29 .00) 
41.14 
(40 .16) 
84.65 
(67*37) 
55.42 
(47 .24) 
74.47 
(60 ,00) 
85.61 
(68 .11) 
Nc 
S#Em, + 
C.D« a t 5,0 par cent 
I I I 
88.49 
(70 .63) 
85.92 
(68 .36) 
99 .34 
(87 .44) 
70.12 
(57 ,17) 
93.66 
(76 ,06) 
61.90 
(52 .18) 
79,85 
(63 ,72) 
77,90 
(62 .31) 
98.43 
(83 .98) 
72.52 
(58 ,69) 
95.92 
(79 .06) 
• egg l a y i n g 
Tota l 
212.92 
(175.46) 
259.55 
(221 ,69) 
251.95 
(210.52) 
118.25 
(116.44) 
269.77 
(218 ,02) 
150 ,34 
(155.45) 
206.99 
(172.52) 
237.21 
(189.81) 
256.57 
(198,45) 
245.86 
(204.25) 
266.51 
(214,79) 
Mean 
70,97 
(58 .49) 
86.45 
(75 .90) 
83.98 
(70 .11) 
59,42 
(58 ,81) 
89,92 
(72 ,67) 
50 .11 
(45 .15) 
69.00 
(57 .44) 
79.07 
(65,27) 
78,79 
(66 .14) 
81.95 
(68 ,08) 
88.84 
(71 ,60) 
6,56 
19 .57 
The figures i n parentheses denote the angular transformed 
values after adding 0,5 to the or ig inal f i g u r e s . 
Table 49: Incubation period (days) of eggs laid by C. pa r t e l l u s 
•when reared on different d i e t s . 
Fifth set : F i r s t generation 
Symbol of 
diet 
used 
a 
b 
c 
d 
e 
f 
g 
h 
i 
J 
k 
1 
S*Em, + 
I 
5.86 
5.15 
5.13 
5.45 
5.15 
5.01 
5.10 
5.01 
5,18 
6.01 
5.32 
Replication 
n 
5.24 
5.51 
5.52 
5.02 
5.55 
5«10 
4«73 
5.10 
5.56 
5.07 
5.26 
No 
I I I 
4.78 
5,77 
6.00 
4.26 
5.38 
5.00 
5.50 
5.08 
5.00 
5.15 
5.10 
egg laying 
Total 
15.88 
16.41 
16.65 
14«73 
15.88 
15.11 
15,33 
15.19 
15.74 
16.23 
15.68 
Mpan 
5.29 
5.47 
5.55 
4.91 
5.29 
5.04 
5.11 
5.06 
5.25 
5.41 
5.23 
0.22 
N.S . 
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only one repl ica t ion a l l the larvae died a t a very ear ly stage of 
development. However, in the other two rep l ica t ions , the l a rva l 
development and moth emergence did take place despite bac t e r i a l and 
fimgal growth. This necessitated the use of missing values for the 
th i rd repl icat ion while studying the various c r i t e r i a . The ca lcula-
t ions were based on missing p lo t technique. Hence, the r e s u l t s obtained 
up to one generation on eight different c r i t e r i a are presented below. 
( i ) Average developmental period from larva to adul t : Out of 15 
remaining diet combinations, taking into consideration the average 
developmental period from larva to adult (Table 50), only two d i e t s , 
v i z . , Bi and Bs were s igni f icant ly b e t t e r than the other d i e t s . The 
larvae reared on these d ie t s took l e s s time i . e . , 24.26 days in d ie t 
Bg and 25.58 days in d ie t Bi . 
( i i ) Average percentage of _C. pa r t e l l u s conjjleting the development 
from larva to adul t : The data based on the percentage of C. pa r t e l lu s 
completing the development from larva to adult (Table 51) showed tha t 
eleven die ts combinations, v i z . , Bg, A2, B5, Ae, A7, Ai, Bg, B9, B7, A9, 
and Bi were s ignif icant ly b e t t e r (45.85 to 62,57 per cent) than the 
other four combinations. 
( i i i ) Sex-rat io: This c r i t e r ion was studied on the basis of 14 d ie t s 
because in the fif teenth d ie t Be, only one female emerged in the th i rd 
rep l ica t ion . Thus, the r e su l t s i n regard to d ie t Be were based on 
sinple mean of two rep l i ca t ions . Amongst the remaining 14 d ie t combi-
nat ions , the sex-ra t io of moths obtained from ten d i e t s , v i z . , A2, Ai, 
Tabla 50; Developmental period (days) of C_« pa r t e l l a s when reared 
from larva t o adul t on different d i e t s . 
F i r s t generation 
Symbol of 
d i e t 
used 
h 
h h 
A4 
As 
H A7 
As 
h 
% 
^2 4 
B4 
B5 
Be 
By 
Bs 
B9 
S.3in< 
C D . 
CD* 
• i 
at 
at 
I 
26.17 
36.76 
29 ,75 
4D,00 
27.44 
27.09 
27.88 
25.80 
31.80 
4L.67 
28.52 
29.94 
28.44 
23.79 
43.07 
5.0 par 
1.0 per 
R e p l i c a t i o n 
I I 
26.88 
36.13 
30,86 
B a c t e r i a l 
B a c t e r i a l 
40.50 
26.32 
26,92 
27,11 
26.48 
29 .81 
45.57 
B a c t e r i a l 
26 .90 
32.00 
27,95 
24,08 
42 .81 
cen t 
cent 
and 
and 
and 
I I I 
25,57 
32,87 
30,00 
fungal 
fungal 
43.00 
27.20 
28 ,44 
27,36 
24.47 
30,36 
43.00 
fungal 
27 ,44 
32,00 
26,85 
24.90 
41.72 
a t t a c k 
a t t a c k 
a t t a ck 
Tota l 
78,62 
105 ,76 
9 0 , 6 1 
123.50 
80,9 6 
82,45 
82.35 
76,75 
91 .97 
1 3 0 . 2 4 
82 .86 
9 3.9 4 
83.24 
72.77 
127.60 
Mean 
26,21 
35.25 
30,20 
41.17 
26,99 
27.48 
27.45 
25.58 
30.66 
43.41 
27.62 
31.31 
27 ,75 
24 .26 
42.53 
0«66 
1,90 
2*56 
Table 51: Percentaga of G. pa r t e l lu s completing development fr om 
Symbol of 
(\^ fit Vi4..l. O V 
used 
h 
H 
As 
A4 
As 
H 
krj 
A3 
A9 
^ 1 X 
H 
^5 «J 
B4 
B5 • 
Be 
B7 
Bs 
B9 
S.Sm 
C D . 
C D . 
Larva t o a d u l t when reared bn d i f f e r e n t 
F i r s t genera t ion 
R e p l i c a t i o n 
I 
58.00 
(49 .89) 
42.86 
(41 .21) 
8.35 
(17,26) 
15 .68 
(25 .75) 
58.30 
(38 .55 ) 
59.28 
(59 .11) 
51.61 
(46 .20) 
69.25 
(56 .50) 
37.50 
(58 .06) 
6.25 
(15.12) 
59,52 
(50.77) 
51.48 
(54.45) 
55.55 
(48.50) 
61.70 
(52.06) 
65.90 
(54 .57) 
• ± 
a t 5.0 par cent 
a t 1.0 per cent 
I I 
61,53 
( a . 9 4 ) 
52.38 
(46 .66) 
14 .90 
(23 .11) 
n i 
41.18 
(40.22) 
47,05 
(45 .62) 
6.81 
(15 ,68) 
B a c t e r i a l and 
B a c t e r i a l and 
5.26 
(15 .94 ) 
58.14 
(49 .95) 
70.00 
(57 .10) 
65.00 
(54 .03) 
81.25 
( 6 4 . 7 5 ) 
43 .24 
(41 .38) 
16 .66 
(24 .50) 
5,84 
(11 .97) 
56,82 
(49 ,20) 
40,00 
(59 .52) 
59.37 
(50 ,71) 
57.23 
(37 .88) 
56 ,81 
(49 ,20) 
24.38 
(29 .93) 
B a c t e r i a l and 
42.55 
(41 .03) 
1 0 , 4 1 
(19 .28) 
46.94 
(45 .51) 
55,55 
(48.50) 
57,44 
(49 .54) 
45.76 
(42 .88) 
2,85 
(10 .65) 
71.42 
(57 ,99) 
45.45 
(42 ,71) 
43.13 
(41 .32) 
i d i e t s . 
T o t a l 
160.71 
(142.05) 
142.29 
(131.49) 
50.04 
( 56.05) 
fungal a t t a c k 
fungal a t t a c k 
24.78 
( 49.64) 
155.26 
(157,68) 
149 ,28 
(155,75) 
175,98 
(150,94) 
187 ,71 
(159.25) 
137.55 
(128.64) 
47.29 
(69 .55) 
fungal a t t a c k 
147,83 
(134,68) 
44,74 
(64 .36) 
1 7 3 , 9 1 
(150.00) 
162.70 
(143.27) 
166.47 
(145.43) 
Mean 
53.57 
(47 .35) 
47^43 
( 4 3 . 8 5 ) 
10 .01 
(18 .68) 
8.26 
(16.55) 
a . 0 9 
(45 .89) 
49.76 
(45 .24) 
58,66 
(50 .31) 
62.57 
(53 .08) 
45.85 
(42 .88) 
15.76 
(25 .18) 
49,28 
(44 .89) 
1 4 . 9 1 
(21.45) 
57,97 
(50,00) 
54.25 
(47 .76) 
55.49 
(48 ,48) 
4 ,25 
12.50 
16 ,56 
The figures i n parentheses denote the angtaar transforned 
values af ter adding 0,5 t o the or iginal f igures . 
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A8^ A9, B2, B7, Bg, B5, A?, and B9 was significantly better than the 
rest of the diets (Table 52). In these diets the production of females 
was more i.e., ranged from 1 ^ : 1«10 ^  to 1 (5^  : 2.43 ^ . 
(iv) Average longevity of male moths mated with females which laid 
viable eggs: On the basis of longevity of males, the differences among 
the various diets were not significant (Table 55). However, the survival 
of males was more in diets B^ and Eg being 4.83 and 5.50 days, respectively, 
(v) Average longevity of female moths which laid viable eggs: Based 
on the longevity of females, the differences among the various diets 
were not significant (Table 54), the survival of females being more in 
¥ 
diets Bx, Bg, and Bg i.e. 4.S7, 5.00 and 5,33 days, respectively. 
(vi) Average number of eggs per female which laid viable eggs: Out of 
fifteen diet combinations, in one diet B3 there was no egg laying as the 
females were not obtained. However, the data on number of eggs/female 
which laid viable eggs were analyzed in regard to 12 diets only since 
the moths obtained from other two diets, viz., A3 and A6j did not lay 
t 
eggs. The moths obtained from eight d i e t s , v i z . , B8, A2, Bg, B7, A7, Ag, 
Bi, and Al (Table 55) la id s igni f icant ly more number of eggs i . e . from 
227.33 to 342.83 eggs/female than the remaining four d i e t s . 
(v i i ) Average percentage v i a b i l i t y of eggs: There were no significant 
differences among the various d ie t s tested so far as the percentaee 
v i a b i l i t y of eggs i s concerned (Table 56). 
Table 52: Percentage of female moths of C. pa r t e l l u s obtained 
Symbol of 
d i e t used 
^1 
from d i f f e r e n t d i e t s Ctransforraed va lues )* 
F i r s t genera t ion 
I 
52»30 
(1 .64) 
38.29 
(o.a) 
30.20 
(0 .33 ) 
R e p l i c a t i o n 
I I 
47,06 
(1.1S) 
40,22 
(0 ,70) 
4 .05 
(0 ,00) 
I I I 
4L,21 
(0 .75) 
55.06 
(2 ,00 ) 
4 .05 
(0 .00) 
T o t a l 
140.57 
(3 .52) 
133.57 
(3 .31) 
38.30 
( 0.53) 
Mean 
46.86 
( 1 . 1 7 ) 
44.52 
( 1 . 1 0 ) 
12.77 
(0 .11) 
A4 
^5 
Bacter ia l and fungal at tack 
Bacterial and fungal a t tack 
Ae 
A7 
As 
^ 
Bi 
^2 
H 
\ 
B5 
B6 
B7 
Bs 
B9 
4.05 
( 0 . 0 0 ) 
55.06 
( 2 . 0 0 ) 
53.19 
( 1 . 7 5 ) 
45,29 
( 1 . 0 0 ) 
40.40 
(0 .71) 
51.06 
(1 .50 ) 
4 .05 
( 0 . 0 0 ) 
61,00 
(3 .17 ) 
46.89 
( 1 . 1 2 ) 
55.86 
(2 .12 ) 
48.27 
(1 .25) 
60.94 
(3 ,14 ) 
S.ilm. + 
C D . a t 5.0 pe r cent 
C D . a t 1,0 per cent 
45.29 
(1 .00) 
58.37 
(2 .57) 
49,37 
(1 .33) 
47,52 
(1 .17 ) 
44,54 
(0 ,95 ) 
52.48 
(1 .66) 
4.05 
(0 .00 ) 
Bacti 
51.06 
( 1 . 5 0 ) 
39.58 
(0 ,67 ) 
54.15 
( 1 . 8 7 ) 
58.57 
( 2 . 5 7 ) 
55.06 
( 2 . 0 0 ) 
4 . 05 
(0 .00 ) 
55.86 
(2 .12 ) 
45.29 
( 1 . 0 0 ) 
59.47 
( 2 . 8 0 ) 
40.80 
( 0 . 7 3 ) 
48 .73 
(1 .27 ) 
4 .05 
(0 .00 ) 
a r i a l and 
56,60 
(2 .30 ) 
^ 
45.29 
(1 .00) 
57.10 
(2 .33) 
55.98 
( 2 . 1 4 ) 
53.39 
(1 .00) 
169.29 
(6,ff i) 
147,85 
(4 .08) 
152.28 
(4 .97 ) 
125.74 
(2 .39) 
152.27 
( 4 . 4 3 ) 
12.15 
(0 .00 ) 
fungal a t t a c k 
168.66 
(6 .97 ) 
86,47 
(1 .79 ) 
155.30 
(4 .99 ) 
163.74 
(6 ,13 ) 
171,98 
( 7 . 2 8 ) 
17 .80 
(0 .53 ) 
56.43 
( 2 . 2 3 ) 
49.28 
(1 .36 ) 
50.76 
( 1 . 6 6 ) 
41.91 
(0 .80) 
50.76 
(1 .48) 
4 .05 
(0 .00 ) 
56.22 
(2 .32) 
43.23^^ 
(0 .90 ) 
a . 7 7 
(1 .66) 
54.58 
(2 .04) 
57,53 
(2 .43) 
5.22 
15 .15 
20.51 
Each figure i n parenthesis denote the number of females 
with male as un i ty . 
J^Mean based on two r ep l i ca t i ons . 
Table 53: Longevity (days) of male moths of G. pa r t e l l u i s 
when reared on d i f f e r e n t d i e t s (mated with females 
which l a i d v i a b l e e g g s ) . 
F i r s t ^ n e r a t i o n 
^^°}°^ R e p l i c a t i o n ^ ^ . „^^„ 
d ie t —J ^~T1 I I I T o t a l Mean 
used 
A^ 4.00 5.00 4.00 13 ,00 4.33 
Ag 5.00 4.00 5.00 14.00 4.67 
Aj No egg l a y i n g 
A^ B a c t e r i a l and funga l a t t a p k 
Ag B a c t e r i a l and fungal a t t a c k 
^6 No egg l a y i n g 
A7 4 .00 5.00 4.00 13 .00 4 .35 
A3 0.00 4.50 6.00 10*50 3.50 
Ag 4.00 4.00 5.00 15 .00 4.33 
Bi 5.00 4.50 5.00 14.50 4 .83 
Bg 5.50 5.00 6.00 16 ,50 5.50 
B5 No emergence of females (no egg l a y i n g ) 
B4 B a c t e r i a l and fungal a t t a c k 
B5 4.00 5.00 4.89 13.69 4.56 
Bg 5.00 3.00 3.00 11.00 3.67 
B7 4.50 5.00 4.00 13.50 4.50 
Be 4.00 4.67 4.00 12 .67 4.22 
Bg 5.00 5.00 4.00 14.00 4.67 
S.Sm. ± 0 .63 
N . S . 
Ace So. '^ '^•M,^ , 
1 ! • ' 
Table 54s Longevity (days) of female moths of C. p a r t e l l u s 
•when rea red on d i f f e r e n t d i e t s (femarss which l a i d 
v i a b l e e g g s ) . 
F i r s t genera t ion 
Symbol of 
d i e t 
used 
R e p l i c a t i o n 
I I I I I Tot3.1 Mean 
t 
A 3 
*5 
A? 
Bi 
Bp 
B , 
Be 
By 
B8 
Bg 
4.50 5.00 4.00 15.50 
4.67 4.00 5.00 13.67 . 
Mo egg l a y i n g 
B a c t e r i a l and fungal a t t a c k 
B a c t e r i a l and fungal a t t a c k 
No egg l a y i n g 
4,00 5.00 4»00 13.00 
0,00 4.25 6.00 10.25 
4.00 4.00 5.00 13 .00 
5.67 4.50 4.75 14 .92 
5.00 5.00 6,00 16.00 
No emergence of females (no egg l a y i n g ) 
B a c t e r i a l and fungal a t t a c k 
4.00 4.00 4 .08 12 .08 
5.00 3.00 5.00 11 ,00 
4.00 5.00 4.00 15 .00 
3.50 4.67 3.00 11 .17 
5.00 6.00 4.00 15 .00 
4.50 
4*56 
4.33 
3.4^ 
4.33 
4.97 
5,33 
4 .03 
3,67 
4 ,53 
3.72 
5.00 
S.Era. ± 0,70 
N.S . 
Table S5s Number of egg's per female of C» p a r t e l l a s which 
l a i d v iab le eggs as a r e s u l t of r e a r i n g i n 
d i f f e r e n t d i e t s * 
F i r s t gene ra t ion 
Syrobol of 
d i e t 
used 
R e p l i c a t i o n ^ Q ^ ^ ^ J^^^^ 
I I I I I 
Ai 516;00 311.00 401.50 lOJlS.SO 542.83 
Ag 148.00 311.00 242.00 701.00 233.67 
Ag NO egg l ay ing 
A4 Bacterial and fungal attack 
A5 Bacterial and fungal attack 
As No egg l ay ing 
A7 101,00 344.00 405,00 850.00 888.33 
As 0«00 245.75 285.50 531,25 177.08 
Aj 288.00 565.00 286,00 939.00 313.00 
Bi 390.33 236.50 557.00 985.83 327.94 
Bg 314,50 245.00 243.00 802.50 267.50 
1^ 3 No emergence of females (no egg la j r ing) 
^4 B a c t e r i a l and fungal a t t a c k 
B5 146.00 46.03 132.06 324.06 108.02 
Bg 192.00 139.00 78,00 409.00 136.33 
By 152.00 333.00 351,00 856.00 278,67 
Bs 177.(JO 242.00 263.00 682.00 227,33 
B9 216.00 189.50 113.00 513,50 172.83 
S.fim, + 49.41 
CD, at 5.0 per cent 144.63 
Table 56: Percentage v i a b i l i t y of eggs la id by C. pa r t e l lu s 
when reared on dif ferent d i e t s . 
F i r s t generation 
Symbol of 
d i e t 
used 
^1 
•L. 
h 
H 
H 
As 
H 
Ay 
As 
MQ 
\ 
'z 
H 
B4 
B5 KJ 
Be 
B7 
Be 
B9 
S.iim, + 
} 
I 
91 .13 
(73 .15) 
54.93 
(48 .10) 
41 .58 
(40 .46) 
0,00 
( 4 .05) 
42.22 
(40.80) 
92.80 
(75 .00) 
72.33 
(58 ,56) 
No 
74.65 
(60 .13) 
91 ,67 
(73 .78) 
42; 43 
(40.92) 
70.05 
(57 .17 ) 
69.44 
(56 .73) 
Replication 
I I 
53.44 
(35 . a ) 
81,02 
(64 .52) 
No 
I I I 
74.55 
(59 .93) 
64.46 
(53.73) 
egg layi.ng 
B a c t e r i a l and fungal 
B a c t e r i a l and fungal 
NO 
78.48 
(63 .36) 
92.89 
(75 .11) 
95.34 
(VS.17) 
49.04 
(44 .71) 
48.44 
(44 .37) 
emergence 
B a c t e r i a l 
82 .61 
(65.VS) 
82,73 
(65 ,80) 
62.91 
(52 .77) 
87.18 
(b^ .47) 
50.39 
(45 .52) 
egg l ay ing 
88,40 
(70.54) 
81.63 
(64 .97) 
72.57 
(58.63) 
82.35 
(65 .57) 
60.49 
(51.35) 
of females (1 
m <->!- n 
Tota l 
198,92 
(168,69) 
200.4L 
(166.35) 
a t t a c k 
a t t a c k 
208.46 
(174 .36) 
174.52 
(144 .13) 
209.93 
(177.60) 
224.19 
(185.28) 
181.25 
(154.28) 
no egg laying) 
and funga l a t t a c k 
84,39 
(67.13) 
73.08 
(59,08) 
82.05 
(65.35) 
76.42 
( b l . 2 7 ) 
23.89 
(29.60) 
241.65 
(192,99) 
247.48 
(198.65) 
187.59 
(159.04) 
233.65 
(187.91) 
143.72 
(131.85) 
XK —. ^ w> 
Mean 
66,31 
(56.23) 
66.80 
(55.45) 
69.49 
(58.12) 
58.17 
(48.0*) 
69.98 
(59,20) 
74.73 
(61,76) 
60,42 
(51.43) 
80.55 
(64 ,33) 
82.49 
(66 .22) 
62,46 
(53.01) 
77.88 
(62,64) 
47 ,91 
(43 .95) 
9 .72 
N.S. 
The figures i n parentheses denote the angular transformed 
values after adding 0.5 to the or iginal f igures . 
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(viii) Average incubation period: There were no significant diff-
erences in regard to average incubation period of eggs obtained from 
various diets (Table 57). 
II. EVALUATION OF DIFFERENTIAL RESPONSE OF C. PARTELLUS ON A SINGLE 
CROSS MAI2E HYBRID MEM THE STALK BORER WAS SEPARATELY REARED ON 
DIFFERENT ARTIFICIAL DIETS AND NATURAL FOOD (MAl2iE PL6.NT): 
During kharif 1973, it was observed that the intensity of damage 
caused by the larvae of ^ . partellus reared up to two generations on 
natural food (Nf) was significantly high (Table 58) than the damage 
caused by the larvae reared up to two generations on kidney bean based 
artificial diet (Xi). 
During kharif 1975, it was observed that significantly more leaf 
injury (including dead heart formation) resulted in those plants in which 
eggs of _C. partellus reared on diets, viz., 7A, 7B, lOA, lOB, 4A, 12B, \ . 
2A, lAj NfA, and NfB, were released (Table 59). In these diets the mean 
score per plant varied from 7.36 to 8.76. Also, no significant diff-
erences were observed in the intensity of damage in maize plants caused 
by C. partellus when the insects were reared either up to one or two 
generations in the aforesaid three diets only, viz., Nf (natural food), 
7 (mixture of dew gram and green gram, 1:1), and 10 (mixture of dew 
gram and cowpea, 1:1). In these three diets, the mean score per plant 
varied from 7.72 to 8.76 in both the generations. 
Table 57: Incubation period (days) of eggs la id by C_. par te l lug 
when reared on dlf ferant d i e t s . 
F i r s t generation 
Symbol of 
d i e t 
used 
Ai 
% 
h 
H 
H 
H 
A? 
Ae 
A9 
% 
^2 
^3 
^4 
^5 
H 
Bn 
B8 
B9 
I 
4.07 
4.47 
4.14 
u.uo 
4.65 
4.54 
4.58 
4.10 
4.04 
4 .25 
4 .11 
5.34 
R e p l i c a t i o n 
I I 
4.15 
5.00 
No egg 
B a c t e r i a l 
B a c t e r i a l 
No egg 
4 .08 
4.07 
4.00 
4 .56 
4.37 
No emergence 
B a c t e r i a l s 
4 .00 
4.11 
4.47 
4.11 
5.29 
I I I 
4 .18 
3.56 
; l a y i n g 
and fungal 
and fungal 
; l a y i n g 
4.00 
4 ,21 
4.39 
4 .08 
3 .41 
of females 
md fungal ; 
4 . i y 
5.00 
5.04 
4 .00 
5.63 
Tota l 
12.40 
13.05 
a t t a c k 
a t t a c k 
12.22 
8,28 
15.04 
12.78 
12.56 
(no egg l a y i n g ) 
a t tack 
12*29 
15 .15 
13 .76 
12.22 
16 .26 
Mean 
4 .13 
4.34 
4.07 
2 .76 
4.35 
4 .26 
4.12 
4 ,10 
4.38 
4.59 
4.07 
5.42 
S.3m. + 0,46 
N.S. 
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Table 59: Mean l e a f i n j u r y score per p l a n t ( s i n g l e c r o s s maize 
hybr id , CM 202 x CM 111) due t o f i r s t and second 
genera t ions of the s t a l k bore r r e a r ed on d i f f e r e n t 
a r t i f i c i a l d i e t s and n a t u r a l food (kha r i f . 1975) . 
°?:®* R e p l i c a t i o n ^ ^ . 
number —j j | i H IV V T o t a l Mean 
and 
generation 
lA 0 7.00 7,80 7,60 6.00 8,40 36,80 7 ,56 
T +0.780 +1,080 +1.010 +0,410 +1.250 +4,530 +0,906 
IB 0 5,40 2 .80 1,60 7,80 7.60 25.20 5,04 
T +0.250 -0 ,640 - 1 , 1 5 0 +1,080 +0.900 +0,440 +0,088 
2A 0 9.00 5.00 9 .00 9,00 4 . 8 0 56.80 7 ,36 
T +1,490 +0.110 +1.490 +1,490 +0,020 +4.600 +0,920 
2B 0 7,80 7,00 6,00 7,20 7,40 35,40 7 ,08 
T +1,080 +0.790 +0,550 +0,830 +0.390 +3.940 +0.788 
3A 0 4.80 4.00 8,00 7,40 7 ,60 31.80 6 .36 
T -0 ,002 -.0,500 +1.060 +0,890 +1,010 +2,658 +0,532 
3B 0 5.00 5.80 7.60 7 ,60 7 .60 33.50 6,72 
T +0.110 +0,350 +0.910 +1,010 +1,010 +3,390 +0,678 
4A 0 7,60 8,60 7.80 9 .00 7 ,80 40,80 8,16 
T +0.950 +1.310 +1.080 +1,490 +1.080 +5.910 +1.182 
^ 0 8.20 3 .00 8,60 5.80 9 .00 34.60 6,92 
T +1.190 - 0 , 6 7 0 +1,300 +0,340 +1,490 +3,650 +0.750 
5A 0 8,00 4.00 4.60 7 ,20 7,40 51.20 6,24 
T +1,140 - 0 , 5 0 0 -O.UO +0.840 +0,890 +2.460 +0.492 
5B 0 6,60 5.20 6,80 5.40 6.80 50,80 6,16 
T +0,670 +0.1^0 +0.750 +0,220 +0.720 +2,460 +0,492 
64 0 5.80 7 ,80 6,00 6.40 8.60 54.60 6,92 
T +0,300 +1.080 +0,430 +0,590 +1,310 +3.710 +0,742 
7* 0 9.00 9 ,00 8,00 7 ,20 9 .00 42.20 8.44 
T +1.490 +1,490 +1,140 +0.820 +1,490 +6.450 +1,286 
7B 0 8,20 -7.60 8,00 9.00 7,80 40,60 8 , l 2 
T +1,190 +0,950 +1,060 +1,490 +1,080 +5.770 +1,154 
>contd. 
Table S9 contd... 
Diet 
number 
£0X1 
genaratioi 
H 
SB 
U 
lOA 
IQB 
l U 
12A 
12B 
MfA 
NfB 
c. 
I 
0 
T 
0 
T 
0 
T 
0 
T 
0 
T 
0 
T 
0 
T 
0 
T 
0 
T 
0 
T 
I 
8,60 
+1.510 
7.20 
40.320 
4.20 
-0 .220 
9.00 
+ 1 . ^ 0 
8«40 
+1.190 
7.80 
+1,080 
9 .00 
+1.490 
7.80 
+1.080 
9 .(JO 
+1.490 
8.80 
+1.580 
>D* at 5*0 per 
.D« at 1»0 per 
Repl icat ion 
n 
5.80 
-0 .550 
6.20 
+0.470 
5.00 
+0.080 
6.20 
+0.520 
8.60 
+1.270 
4 .80 
-0 .002 
4.20 
- 0 . 2 5 0 
7.00 
+0.710 
9 .00 
+1.490 
8.00 
+1.080 
cent 
cent 
n i 
8.20 
+1.190 
8.20 
+1.190 
7.80 
+1.070 
9 .00 
+ 1 . « 0 
8.40 
+1.250 
7.60 
+0.970 
6.80 
+0.650 
9.00 
+1.490 
9 .00 
+1.490 
9 .00 
+1.490 
IV 
7.80 
+1.010 
6.00 
•K).410 
6.50 
+0.670 
7.60 
+1.010 
9.00 
+1.490 
7 .20 
+0.760 
5.00 
+0.110 
7.60 
+1.010 
8*60 
+1.510 
9 .00 
+1.490 
V 
6.40 
+0.470 
7.8D 
+1.010 
6.80 
+0.670 
6.80 
+0.710 
7.80 
+1.080 
8.20 
+1.190 
7.20 
+0.840 
7.40 
+0.89U 
8.20 
+1.190 
9.00 
+1.490 
Total 
54.80 
+5.650 
55.40 
+5.900 
50.40 
+2.270 
58.60 
+5.220 
42.20 
+6.280 
55.60 
+5.998 
52.20 
+2.840 
58.80 
+5.180 
45.80 
+6.970 
45.80 
+6.950 
Mean 
6.96 
+0.726 
7.08 
+0.780 
6.08 
+0.454 
7.72 
+1.044 
8.44 
+1.256 
7.12 
+0.799 
6.44 
+0.568 
7.76 
+1.056 
8.76 
+1.594 
8.76 
+1.586 
0.207 
0.582 
0.775 
0 - Original mean score per plant (maxlmaiB possible leaf injury-
score per plant i s 9) . 
T • Transf oraed mean values. 
DISCUSSION 
"With a view to fonmilate artificial diet(s) coinprising cheap and 
indigenously available ingredients and to evolve base-ingredient(s) as 
also the differential response of C. partellus obtained from various 
diets when tested on a maize hybrid. The results obtained on these 
aspects are being discussed in the light of pertinent literature under 
the following headings: 
I. Coitparative performance of artificial diets for evolving 
the base-ingredient(s). 
II. Differential response of C« partellus reared separately 
on various artificial diets and natural food (maize 
plants) when evaluated on a single cross maize hybrid. 
III. Significance of constituents of artificial diets pn^ onounced 
for the mass rearing of C, partellus. 
I, Conparative performance of artificial diets for evolving the base-
ingredient (s)t 
The performance of artificial diets for the mass rearing of insects 
is largely dependent on the stage of development to be utilized for a 
particular purpose e.g., the egg production for evaluating the maize geiro-
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plasms for res is tance to £ . par te l lus« Accordingly, the main c r i t e r i a 
considered for evolving the base-ingredient(s) of a r t i f i c i a l d i e t ( s ) for 
the mass rearing of maize s ta lk borer, vere ( i ) percentage of insec ts 
conpleting the develc^ment from larva to adul t , ( i i ) sex- ra t io , ( i i i ) average 
number of eggs l a id per female, and (iv) average percentage of v i a b i l i t y . 
The data obtained in the course of f i r s t exploratory experiment 
(Table 60) c lear ly show tha t the establishment of larvae vas very poor 
in/on the d ie t based on grass pea (X4) as only one moth emerged. Probably, 
the presence of a known toxic chemical, v i z . , a free amino acid (B-oxa ly l 
amino aHnine , BOM) in the cotyledons of grass pea grains inhibited the 
establishment and development of la rvae . This d ie t was, therefore, not 
sui table for the mass rear ing. Out of the remaining f ive d i e t s , the two 
based on green gram (X2) and cowpea (X5) were s ign i f ican t ly be t t e r than 
the res t of the d ie t s in respect of percentage of insec ts conpleting 
development from larva to adu l t . Obviously, the base ingredients used in 
the five d i e t s , v i z . , green gram, cowpea, Bengal gram, kidney bean and 
dew gram were su i table for obtaining normal adu l t s . 
Besides the aforesaid five base-ingredients evolved in the f i r s t 
experiment, two more bases ( l e n t i l , hyacinth bean) were included in the 
second set along with the natural food. However, the performance of these 
base-ingredients was also tes ted when the quanti ty of vitamin E was doubled. 
In a l l , 14 a r t i f i c i a l d i e t s were thus conpared with the natural food. The 
data with regaixi to different c r i t e r i a are presented in Table 6 1 . 
iJLthough there were no s ignif icant differences among the various 
d i e t s and natural food i n r ^ a r d to the percentage of insec ts conpleting 
Table 60x Comparative performance of d i f ferent a r t i f i c i a l d ie t s and 
natural food used i n the rear ing of C» par te l lus* 
F i r s t se t : F i r s t generation 
Symbol 
d ie t 
used 
^1 
^2 
^5 
^4 
^5 
^6 
Nf 
Of 
Average 
developmental 
period from 
la rva to adult 
(days) 
29.55 
25.63 
29.74 
Average percentage of C 
par te l l t t s completing the 
development from lainra 
to adult 
Original 
51.86 
75.87 
58.67 
Transformed* 
46.37 
61.61 
58.60 
""~ UuLy Ulia l l iuuil tlUKIX'^UU 
26.55 
29.55 
27.16 
S.Em, + 0.58 
CD. 
CD. 
a t 5.0 per cent 
1.83 
at 1.0 per cent 
2.60 
63.25 
28.81 
38.42 
55.09 
32,71 
58.59 
4.57 
14.42 
Se»-rat lo 
Male 
1 
1 
1 
1 
1 
1 
Female 
1.09 
0,78 
0.88 
0.82 
0.68 
1.51 
•ttAngular transformed values af ter adding 0.5 to the o r ig ina l values. 
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development from larva to adul t , yet the nuiriber of insec ts conpleting 
the development was more in d ie t s based on green gram (C and I ) , cowpea 
(E and K) and Bengal gram (D). Khen the male and female r a t io i s consi-
dered, the differences among the various d ie t s were not s ign i f ican t . 
However, the emergence of females was more i n a diet based on green gram 
(C). AS regards the average number of eggs -laid per female, the d ie t s 
based on dew gram (F) , green gram ( l ) and Bengal gram (D) were s i gn i f i -
cantly be t t e r than the res t of the d i e t s . So far as the percentage 
v i a b i l i t y of eggs i s concerned, the differences among the various d i e t s 
and natural food were not s igni f icant , though the number of eggs hatched 
was more in d ie ts based on dew gram (F) and green gram ( I ) . 
Thus, i t i s evident tha t i n sp i t e of maximum production of eggs 
from a d ie t based on dew gram with twice the quanti ty of vitamin E, the 
number of insects completing development was less when compared with 
those based on e i ther green gram or cowpea. Obviously, t h i s trend gets 
reversed when the base-ingredient cowpea i s considered. 
The performance of base-ingredients , viz. ,green gram, dew gram, 
cowpea, Bengal gram and kidney bean thus evaluated provided the clue tha t 
mixtures of two or more pulses , perhaps, could provide be t t e r base(s) in 
overcoming the deficiencies of the a r t i f i c i a l d i e t s , when fonrailated with 
these pulses alone. In the th i rd set of eaqjeriment, therefore , the a r t i -
f i c i a l d ie t s based on mixtures of two pulses , viis. , green gram and dew gram, 
green gram and cowpea, dew gram and cowpea, or more than two pulses , v i z . , 
a mixture of green gram, dew gram and cowpea, and a mixture of green gram, 
dew gram, cowpea and kidney bean, were evaluated along with cereal based 
d ie t s (opaque-2 maize, soi^hurajand a mixture of opaque-2 maize and sorghum). 
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But, in the fourth se t , the a r t i f i c i a l d i e t s based on mixtures of tvo 
pulses , v i z . , green gram and dew gram, green gram and coixipea, dew gram 
and coTrJpea, Bengal gram and green gram, Bengal gram and dew gram, and 
Bengal gram and cowpea, were ccupared for studying t h e i r s u i t a b i l i t y for 
the mass rearing of C p a r t e l l u s . These experiments a lso included the 
a r t i f i c i a l d ie ts conprising only individual pu lses . 
The data obtained on various c r i t e r i a for two gene^rations are 
presented in Tables 62A and B, and 65A and B, in regard to the th i rd and 
fourth s e t s , respect ively. 
In a l l , eleven different a r t i f i c i a l d ie t combinations vjere tested 
in the th i rd s e t . In the f i r s t generation, the establishment of freshly 
hatched larvae in three d i e t s coitprising cerea l bases, v i z . , maiie grain 
(K;A,), sorghum grain (KB), and a mixture of sorghum and opaque-2 maize 
grains (KC) was poor. This i s evident from the very low percentage of 
C. pa r t e l lus completing development from larva to adult in d i e t s based 
on ( i ) opaque-2 maize, and ( i i ) a mixture of opaque-2 maize and sorghum 
gra ins . On the other hand, there was no moth emergence from the die t 
based on sorghum grains (Table 62A). Hence, these cereal bases, contrary 
to esspectations, did not iitprove the a r t i f i c i a l d ie t s and were unsuitable 
for the rearing of C, p a r t e l l u s . 
The percentage of in sec t s completing development from larva to 
adult in the f i r s t generation was s igni f icant ly high in d i e t s based on 
mixture of ( i ) green gram and cowpea (KLX), ( i i ) green gram and dew graxn. 
(KMK), ( i i i ) covpea, green gram, dew gram and kidney bean ( K E ) , ( iv) only 
green gram (KX), and (v) cowpea (KL). iimong the remaining d i e t s , however, 
the number of insects coupleting development was more in a d ie t based on 
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a mixture of dew gram and covpea (KLM). "With the exception of a d ie t 
conprLsing mixture of four pulses , the above mentioned four d ie t s together 
with KLM were s igni f icant ly superior in the second generation as well with 
regard to the production of moths (Fig.16) . 
The differences in r a t i o of male : female obtained from various 
d ie t s and natural food were not s ignif icant in the f i r s t generation. 
However, the emergence of females was s l i g h t l y more i n d i e t s based on 
mixture of green gram and dew gram (KM), and dew gram and cowpea (KLM). 
In the second generation, a l l the d ie ts were s igni f icant ly svperior to 
natural food and the one based oh dew gram (KM). Among the superior d i e t s , 
the production of females was s l i gh t ly more than males when reared in/on 
four d ie ts formulated with mixtures of ( i ) green gram and cowpea (KLX), 
( i i ) dew gram and cowpea (KLM), ( i i i ) green gram, devj gram and cowpea (KD) , 
and (iv) green gram, dew gram, cowpea and kidney bean (KE), and (v) green 
gram only (KX). But, the sex-ra t io i n the other two superior d i e t s , v i z . , 
a mixture of green gram and dew gram (KMX), and cowpea (KL) was approxi-
mately equal (Table 62B). 
The average number of eggs la id per female when reared in vari-ous 
d ie t s was not significant i n the f i r s t generation. However, the number of 
eggs la id per female, obtained from die ts based on a mixture of green gram 
and dew gram (KMX), and dew gram and cowpea (KLM), and dew gram (KM), 
green gram (KX), and natural food was r e l a t i ve ly high. In the second gen-
era t ion, a d ie t coBpounded with a mixture of three pulses , v i z . , green gram, 
Cowpea and dev^rara (KD) and was s igni f icant ly in fe r io r when conpared with 
the res t of the d i e t s . Among the superior d i e t s , the production of egg was 
Fig« 16: Average percentage of insects conpleting 
development from larva to adult in different 
a r t i f i c i a l d ie t s and natural food 
Base-ingredients used in different a r t i f i c i a l 
d ie t s 
KA - Opaque-? maize 
KB - iJorghuKi 
EX. - Green gram 
KM - Dew g r a m 
KL - Cowpea 
KC - A mixture of opaque-E laaize and sorghum 
KD - A mixture of green gram,devj gram and covjpea 
Kii - A mixture of green gram,dew grara,cowpea and 
kidney bean 
KM - A mixture of green gram and dew gram 
KLX - A mixture of green gram and cowpea 
KLM - A m i x t u r e o f dew gram and cowpea 
Nf - Natural food 
AVtRAOf MRCeNTAOK OF MOTHS IMCROfO 
n 
o 
I 
* 
o 
1 
o 
1 
o 
1 
o 
1 
• 
o 
• 
o 
1 
o 
o 
1 
n 
o 
10 
1 9 I 
in 
P 
45 
more when reared in natural food as well as in those containing either 
a mixture of green gram and dew gram (KMX), or green gram and cowpea 
(KLX) (Fig.17). 
In the first generation, there were no significant differences 
among the various diets so far as the average percentage viability of 
eggs is concerned. Notwithstanding, the percentage of hatching of eggs 
was more when mixtures of green gram and cowpea (KLK), green gram, cowpea 
and dew gram (iOD), green gram and dew gram (KMX), dew gram and cowpea(KLM), 
and only dew gram (KM) and green gram (KX) were used as base-ingredients 
in the artificial diets. Besides the natural food, the diets based on 
green gram and cowpea (KLX), and green gram and dew gram (KM) were 
significantly better than the rest of the diets in the second generation 
(Fig.18). 
In the course of fourth expeiasnental set, the performance of 
twelve base-ingredients either used alone or in combination in different 
artificial diets, was evaluated along with natural food (Tables 63A and B). 
On the basis of percentage of insects completing development from larva 
to adult, in the first generation, only three diets formulated with dew 
gram (No.4), and a mixture of Bengal gram and covipea (No.12), and natural 
food (Nf) proved to be significantly inferior than the rest of the diets 
(Fig,19). Among the remaining superior diets, the percentage of moths 
emerged was more in diets compounded with cowpea (No.5), dew gram and covpea 
(No.10), green gram and cowpea (No.8), kidney bean (No.2), green gram 
and dew gram (No.7), and green gram (No.3). In the second generation, 
however, four diets conprising different bases, viz., Bengal gram 
Fig. 17t Average number of eggs la id per female obtained 
from different a r t i f i c i a l d i e t s and natural 
food • 
Base-ingredients used in different a r t i f i c i a l 
d ie t s 
KX - Green gram 
KM - Dew g r a m 
KL - Co^iipea 
KD- - A mijcture of g r e e n gram, dew gram and co i ipea . 
KE - A m i x t u r e o f g r e e n gram,dew gram, covpea and 
kidney bean 
KMX - A m i x t u r e of g r e e n gram and dew gram 
KLX - A m i x t u r e of g r e e n gram and co-wpea 
KLM - A mixture of dew gram and cowpea 
Nf - Natural food 
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Fig. 18: Average percentage v i a b i l i t y of eggs obtained 
from different a r t i f i c i a l d i e t s and na tura l 
food. 
Base-ingredients used in different a r t i f i c i a l 
d ie t s 
KX - Green gram 
KM - Dew gram 
KL - Cowpea 
KD - A m i x t u r e of g r e e n grani,dew gram and cowpea 
KE - A m i x t u r e of g r e e n gram^dev: g ram,cowpea and k i d n e y bean 
KM3C - A m i x t u r e gf g r e e n graia and dew gram 
KLX - A mixture of green gram and cowpea 
KLM - A mixture of devr gram and cowpea 
Nf - Natural food 
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• 1 SECOND OENCRATION 
•<0 •<« KX KM KL KMX KLX KLM Nf 
D I E T S 
KLg* 19 t Average percentage of insects conpleting 
develcpment from larva to adult in different 
artificial diets and natural food. 
Base-ingredients used in different artificial 
diets 
No.2 - Kidney bean 
Wo #5 - Green gram 
No»4- - Dew gram 
No.6 - Bengal gram 
Ho.7 - A mixture of green gram and devj gram 
No.8 - A mixture of green gram and cowpea 
No.9 - A mixture of Bengal gram and green gram 
No.10 - A mixture of dew gram and cowpea 
No .11 - A mixture of dew gram and Bengal gram 
No.l£ - A mixture of Bengal gram and cowpea 
Nf - Natural food 
Diet numbers 1 and 5, based on kidney bean and 
cow pea, respectively^ not depicted in histogram 
because only one gen0ration was studied. 
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and green gram (No.9), Bengal gram (No.6), Bengal gram and covpea (No.l2) 
and green gram and covjpea (No.8) were significantly better than the rest 
of the diets evaluated (Fig.19). 
When the male and female ratio is considered, the artificial diets 
involving the use of dew gram (No.4), green gram (No.3), and green gram 
and dew gram (No.7) proved to be significantly supeilor in both the gen-
erations. But, in the first generation, diets having Bengal gram (No .6), 
Bengal gram and green gram (No.9), and dew gram and cowpea (No.lO) as 
base-ingredients, were also significantly better than the rest of the diet 
combinations. In the second generation, an artificial diet fomailated with 
a mixture of dew gram and cowpea (No.10) produced more females when conpared 
amongst the inferior diets. 
In the first generation, the moths obtained from diets containing 
green gram and devr gram (No.7), dew gram and cowpea (No.10), green gram 
(No.3), dew gram (No.4), and natural food laid significantly more number 
of eggs than the rest of the diets (Plg.20). Besides these four artificial 
diets, •those based on Bengal gram and dew gram (No.11), Bengal gram and 
Cowpea (No.12), Bengal gram and green gram (No.9), and green gram and cow-
pea (NO.8) were also significantly better in the second generation (K.g.2o). 
Taking into consideration the percentage viability of eggs, in the 
first generation, only five diets comprising dew gram and cowpea (No.10), 
dew gram (No.4), dew gram and green gram (NO.7), Bengal gram and green 
gram (No.S) and natural food were significantly better than the rest of 
the diets. Out of the remaining diets, the eggs obtained from green gram 
and covjpea (No.8) based diet were more viable. In the second generation, 
those based on Bengal gram and cowpea (No.12), green gram and cowpea(No.8), 
Fig. 20 : Average nuniber of eggs laid per female obtained 
from different artificial diets and natural food. 
Ease-ingredients used in different artificial diets 
No. 2 - Kidney bean 
No. 8 - Green gram 
No. 4 - Dew gram 
No. 6 - Bengal gram 
No. 7 - A mixture of green gram and dew gram 
No. 8 - A mixture of green gram and cowpea 
No. 9 - A mixture of Bengal gram and green gram 
No.10 - A mixture of dew gram and cowpea 
No.11 - A mixture of devi gram and Bengal gram 
No.12 - A mixture of Bengal gram and cowpea 
Nf - Natural food 
Diet noaibers 1 and 5, based on kidney bean and cowpea, 
respectively, not depicted in histogram because only 
one generation was studied. 
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and dew gram and cowpea (No.10) were s igni f icant ly superior as conpared to 
the other remaining d ie t s (Fig.21) , 
The overal l performance of various a r t i f i c i a l d ie t s formulated -with 
21 pr inc ipa l base-ingredients (used e i ther alone or in combination) viewed 
in the l igh t of four iirportant c r i t e r i a , c lea r ly provides the guide-line 
for evolving the sui table bases. Only five p r inc ipa l base-ingredients, v i z . , 
grass pea, sbakti opaque-2 maize, svrarna sorghum, mixture of shakti opaque-2 
maize and svrarna soJrghum, and p i l ipasera proved to be unsuitable in confound-
ing the a r t i f i c i a l d i e t s for the mass rearing of C. pa r t e l lus in the l a b -
oratory, because in the f i r s t four d i e t s e i ther the l a rva l establishment was 
poor or no moth emei^ed. In the case of p i l ipase ra based d ie t , the es tab l i sh-
ment of larvae did take place and the moths too emerged but laid no eggs 
(Table 64). The performance of these pr inc ipa l base-ingredients in the a r t i -
f i c i a l d i e t s , however, could be inproved by the addition of some es sen t i a l / 
supplemental ingredien ts . Out of the remaining 16 pr inc ipa l base-ingredients , 
twelve base-ingredients were r e l a t i ve ly be t t e r for the rearing of C.par te l lus . 
But, the most sui table pr inc ipa l bases comprised four ingredients (e i ther 
used alone or in combination), v i z . , ( i ) mixture of green gram and dew gram, 
( i i ) mixture of dew gram and cowpea, ( i i i ) mixture of green gram and cow-
pea, and (iv) only green gram, to be incorporated in the a r t i f i c i a l d ie ts 
for the mass rearing of _C. p a r t e l l u s . l^'ith the exception of the pr inc ipa l 
base-ingredient, the number and quant i t ies of other ingredients remained 
the same. 
The evolution of these superior, four p r inc ipa l base-ingredients, 
easy ava i l ab i l i t y of pulses throughout the country, simple preparation 
technique as also the low cost of moth/egg production (Table 65), has 
Fig. 21 t Average percentage viabili ty of eggs obtained 
from different a r t i f i c i a l diets and natural food. 
Base-ingredients used in different a r t i f i c ia l 
diets 
No. 2 _ Kidney bean 
No. 3 - Green grajsa 
No. 4 - Dew gram 
No. 6 - Bengal gram 
No. 7 ~ A. mixture of green gram and dew gram 
No. 8 - A mixture of green gram and coiapea 
No. 9 - A mixture of Bengal gram and green gram 
No.10 - A mixtTire of dew gram and cowpea 
No.11 - A mixture of dew gram and Bengal gram. 
No.12 - A mixture of Bengal gram and covpea 
Nf - Natural food 
Diet numbers 1 and 5, based on kidney bean and covipea, 
respectively not depicted in histogi"am because only 
one generation vas studied. 
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Table 65: Economics of moth/egg production of C. parbel lus 
Cost of 
500 gm 
die t 
(Rs.) 
Base-ingredient 
of die t* 
Cost of 10 moths Cost of 100 eggs 
' ' _ CPaise') or 10 mc (false), 
Generation Generation 
_ _ _ 
Kidney bean (original) 
Kidney bean (modified) 
Green gram 
Dew gram 
Cowpea 
Bengal gram 
Mixture of green gram and 
dew gram 
Mixture of green gram and 
cowpea 
Mixture of green gram and 
Bengal gram 
Mixture of dew gram and 
Cowpea 
Mixture of dew gram and 
Bengal gram 
Jfi.xture of covpea and 
Bengal gram 
59 
60 
55 
70 
50 
65 
55 
54 
68 
59 
64 
85 
•M 
92 
59 
130 
55 
52 
60 
53 
45 
64 
67 
53 
10 
13 
10 
7 
12 
10 
4 
8 
7 
6 
15 
54 
-
26 
11 
57 
10 
15 
7 
7 
6 
15 
10 
7 
3.07 
5.69 
3.60 
3.52 
3.64 
5.54 
3.56 
3.52 
3.57 
3.58 
5.55 
3.59 
*For details of each diet conjjosition. Table 6 may please be referred. 
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facilitated the imich needed breakthrough in the identification of suitable 
sources of resistance to C. partellus amongst a vdde spectruia of world maize 
gemfilasms. The limiting factors of the kidney bean based diet i.e., 
difficult procurement in different parts of the country and its high cost, 
have thus been overcome with the formulation of these pulse-based artificial 
diets. 
II. Differential response of C« partellus reared separately 
on various artificial diets and natural food (maize plants) 
when evaluated on a single cross maize hybrid: 
The most inportant aspect, often overlooked, in evaluating the per-
formance of artificial diets reqixired for the mass reailng of lepidopterous 
borers is the differential response of larvae of different generations 
obtained from such diets as conpared to those reared on natural food. This 
information has been available only in the case of Ostrinia nubilalis (Hb.) 
(Huggans and Guthrie, 1970j Guthrie and Carter,l972), According to them, 
the European corn borer reared for many geneiations on a merl-^ic diet, 
could not be used in host-plant resistance studies. Later, Eathore and 
Guthrie (1973) observed that 0. nubilalis when reared on a meri>dic diet 
up to three generations had a significantly higher level of leaf injury 
damage on a susceptible inbred line of dent corn VJf9 than those reared up to 
87 generations on a meridic diet. However, Guthrie et al. (1974) showed 
that the larvae of 0. oubilalis reared for not more than 14 generations on 
a meridic diet could be used in field studies for resistance. In view of 
these observations, the inportance of differential response in the identi-
fication of sources of resistance to the maize stalk borer, C. partellus 
49 
from among the world maize gemplasms becomes all the more significant 
because any difference in the Intensity of damage caused by the larvae 
reared in artificial diets yis-a-vis natural food is likely to lead to 
mis-identification of resistant source(s) and inadvertent entry in the 
maize population iKprovement programme. The suitability of artificial 
diet for C. partelluSj therefore, depends to a large extent on the number 
of generations obtained which show no significant differences in the damage 
due to larval feeding. The evaluation of maize gemplasms for resistance 
to the stalk borer, necessitates its mass rearing only up to two generations 
due to the differential behaviour of C» partellus obtained from third gen-
eration onwards from natural food as also the short duration of maize crop. 
On the basis of results obtained in the present investigations during kharif, 
1975, it was evident that despite no significant differences in the leaf 
damage caused by larvae of the first and second generations reared on the 
same diet, not all the diets tested were suitable for mass rearing. 
Thus, in view of the performance of diets vis-a-vis the differential 
response of larvae obtained from various diets, the suitability of diet 
for the mass rearing of C, partellus was pronounced on the basis of five 
criteria. These criteria for the proper selection of diet(s) were, (i) the 
diet(s) having relatively inferior base-ingi^dientCs) and the intensity of 
damage caused by the larvae obtained from such diets in the first generation 
was at par with those obtained from natural food but shoviing significantly 
less damage in the second generation, (ii) the diet having relatively 
inferior base-ingredient and the intensity of damage caused by the larvae 
obtained from such diet in the first generation was significantly less when 
conpared with those obtained from natural food but the damage was at par 
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in the second generation, i . e . , the i n t e n s i t y of damage due to the lai*vae 
of tvo generations was reversed, ( i i i ) the d i e t ( s ) having relatively-
in fe r io r base-ingredient(s) and the i n t e n s i t y of dainage caused by the 
larvae, regardless of the two generations to which they belonged, was 
s ignif icant ly less as conpared to those obtained from natural food, (iv) 
the d i e t ( s ) having re la t ive ly b e t t e r base-ingredient(s) but the larvae 
obtained from such d i e t s , regardless of the two generations to which they 
belonged, showed s ignif icant ly l ess damage when coitpared with those 
obtained from natural food, and (v) the d i e t ( s ) having r e l a t ive ly b e t t e r 
base-ingredient(s) as also the i n t ens i t y of damage caused by the larvae , 
i r respec t ive of the f i r s t or second generations, was a t par with those 
obtained from natura l food. 
Taking in to consideration the f i r s t cri . terion, i t was observed as 
early as 1967 that there were no s ignif icant differences in the i n t e n s i t y 
of damage caused by C, pa r t e l lu s reared e i ther on a r t i f i c i a l d ie t formulated 
af ter Keaster and Harrendorf (1965) or natural food up to one generation. 
But, the maize s talk borer of the second generation i^ared on kidney bean 
based d ie t (Siddiqui and Chatteroi,1972) during khailf,1975, resulted in 
s igni f icant ly low level of leaf in ju iy (including dead heart) on maize 
plants of a single cross hybrid (Table 66) . 
The d i f fe ren t ia l response of C* pa r t e l lu s lairvae reared up to two 
generations in nine a r t i f i c i a l d ie t s and up to one generation in three 
a r t i f i c i a l d ie t s along with natural food (up to two generations) was studied 
during kharif,1975 (Table 67) . Although, the maize s ta lk borer reared up 
to one generation in kidney bean based d ie t (No.lA.) caused leaf damage 
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Table 67: Mean score per plant (single cross maize hybrid, CM 202 x 
CM 111) due to the f i r s t and second generation of the s ta lk 
borer reared on different a r t i f i c i a l d ie ts and natural food 
(kharif. 1975). 
Diet Mean score Mean 
number and per p l an t t r a n s -
generailon formed 
value 
Mean of the d ie t 
(two generations) Mean of generation 
k B 
Ori- Trans- Ori- Trans-
gina:^ormed gina'i^ormed 
1 
2 
3 
4 
5 
f 
8 
10 
12 
Nf 
6 
9 
11 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
A 
A 
7 ,56 
5.04 
7.36 
7.08 
6.56 
6.72 
8.16 
6.92 
6.24 
6.16 
8.44 
8.12 
6.96 
7.U8 
7,72 
8.44 
6.44 
7 .76 
8.76 
8.76 
6.92 
6 ,08 
7 .12 
+0.906 
+0.088 
+0.920 
+0.788 
+0.532 
+0.678 
+1.182 
+0.730 
+ 0 . ^ 2 
+0.492 
+1.286 
+1.1S4 
+0.726 
+0.780 
+1.044 
+1.256 
+0»568 
+1.056 
+1.594 
+1.586 
+0.742 
+0.454 
+0.799 
6.20 
7.22 
6.54 
7.54 
6.20 
8.28 
7.02 
8.08 
7,10 
8,76 
0 , ^ 7 
0.854 
0.605 
0,956 
0.492 
1 .220 
0.755 
1.150 
0,802 
1.390 
7,58 0,905 7,20 0.839 
S.Sa. + 
CD. a t 5.0 per cent 
^ ''' a t 1.0 par cent CD 
0.207 
0.582 
0.775 
0.147 
0.411 
0.546 
0.092 
N,S. 
•Maximum possible injury score per plant i s 9 . 
A. C. pa r t e l lns reared up to one generation. 
B. C. partel l t ts reared up to two generations. 
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confiarable with those reared on maize plants, yet significantly less 
damage was obtained due to the larvae of second generation (No.IB). The 
latter findings confirm the earlier observations recorded during kharif, 
1973, Also, the maize stalk borer reared in kidney bean based modified 
diet (NO.SA) and dew gram based diet (No.4ii.) up to one generation did not 
show significant differences in the leaf damage as conpared to those 
reared on natural food. However, as in the case of leaf damage caused by 
the larvae of second generation of C. partellus obtained from kidney bean 
based diet (No.IB), significantly low damage was observed due to the larvae 
of second generation reared on diet numbers 2B and 4B (Table 67). These 
three diets based on, viz., kidney bean (original), kidney bean (modified), 
and dew gram thus proved to be relatively less suitable from the point of 
view of mass rearing of _C. partellus as also the differential response of 
larvae obtained in the second generation from these diets. 
In the light of aforesaid second criterion, the diets based on a 
mixture of Bengal gram and cowpea (No.12) was not only relatively inferior 
for the mass rearing of maize stalk borer but the intensity of damage caused 
by larvae obtained in the first generation was also significantly less when 
coi)5)ared with those obtained from natural food. The damage due to larvae 
of the second generation was, however, at par as conpared to the correspond-
ing generation obtained from natural food. 
On the basis of third criterion, the diet having cowpea (No.5) as 
the base-ingredient was relatively less suitable for the mass rearing of 
C. partellus as well as for the differential response of lairvae of both 
the generations. Irrespective of the generation to which the larvae belonged. 
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the damage was significantly less when conpared with those obtained from 
natural food. Similarly, three more diets based on, viz., (i) Bengal gram 
(No.6), (ii) mixture of Bengal gram and green gram (No.9), and (iii) mix-
ture of Bengal gram and dew gram (No.11), whose performance was tested only 
up to one generation for differential response, were found to be relatively 
inferior. 
When the shift from relatively inferior to better base-ingredients 
is taken into consideration i.e., the fourth criterion is examined, two 
diets based on, viz., (i) green gram (No«3), and (ii) mixture of green gram 
and cowpea (No.8) were quite suitable for the mass production of C.partellus 
in the laboratory. But, the larvae obtained from these diets reared either 
up to one or two generations caused significantly less damage to the maize 
plants as conpared to those obtained from natural food. These two diets 
otherwise suitable, however, did not offer promise so far as their utiliza-
tion in field studies for resistance is concerned. 
When the twelve diets tested were examined in the light of fifth 
criterion, the performance of only two diets based on, viz.,(i) mixture 
of green gram and dew gram (No.7), and (ii) mixture of dew gram and cowpea 
(No.10) was up to expectation. These diets having relatively better base-
ingredients, also exhibited no significant differences in the intensity of 
damage caused by the larvae of C» partellus reared either up to one or two 
generations as also were conparable with those obtained from natural food. 
Thus, these diets based on mixture of two pulses are the most suitable and 
offer not only promise for the mass rearing of maize stalk borer in the 
laboratory but shall lead to success in locating correct sources of 
resistance to C. partellus infesting maize in the field. 
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I I I . Significance of const i tuents of a r t i f i c i a l d i e t s pronounced 
for the mass rearing of C. pa r t e l l u s t 
As a natural corol lary to evolving the base-ingredient(s) of a r t i -
f i c i a l d ie t s for the mass rearing of C. p a r t e l l u s , the effect of ingredients 
other than indispensable ones, v i z , , wheat f lour , ascorbic acid, vitamin E, 
yeast powder, methyl-£-hydroxybenzoate, sorbic acid, and forraaldebyde,inaifeed 
Al - Ag and B^ - Bg (Table 8) was also studied. For t h i s purpose, an a r t i -
f i c i a l medium based on a mixture of green g]^ am and cowpea ( l : l ) and found 
to be one of the most sui table d ie t for the mass rearing of _C. pa r t e l lu s 
was evaluated along wLth another a r t i f i c i a l d ie t based on a mixture of 
green gram and dew gram ( l : l ) , the performance of which was not only s u i t -
able for the mass rearing but was also most sui table from the point of view 
if 
of intensity;^leaf damage; when these d i e t s were made deficient in one of 
the aforesaid ingredients . The r e su l t s presented in Table 68 provide an 
in teres t ing study so far as the significance of individual ingredient i s 
concerned. Also, the significance of the dietary const i tuents containing 
p ro te ins , f a t s arxi carbohydrates i . e . , proacLmate pr inc ip le (Gopalan and 
Bala Sabramanian, 1966) has been focussed in the l ight of chemical cons t i -
tuents (Table 69) i n t h i s pa r t of discussion. 
( i ) Deficiency of wheat f lour affecting the development of 
C. p a r t e l l u s ; 
Besides the pro te in- i lch pulses which forjned the p r inc ipa l base-
ingredients of a r t i f i c i a l d i e t s , the wheat f lour was a l so incorporated 
as the carbohydrate-rich cereal (Table 69) to act as an iuportant source 
of energy. The addition of wheat f lour also provided the needed consistancy 
and avoided drying and caking of the d ie t to enable proper development of 
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C. pa r t e l l u s la rvae . Surprisingly, the d ie t s lacking i n wheat f lour (As 
and B2, Table 68) and the standard diets (Al and Bi) did not d i f fer 
s ign i f ican t ly in respect of the average percentage of moth emergence and 
the aveiage number of eggs la id per female. Although the rearing of 
C. pa r t e l lu s i n d ie t s \rtiere wheat f lour was deleted did show re l a t i ve 
reduction in the average percentage of moth emergence (fig.22) and the 
average number of ^ g s la id pe r female ( J ig .23) , yet i t s addit ion compen-
sate more in terms of egg production a t a nominal cos t . Therefore, wheat 
f lour may be considered as a supplemental, though non-essential cons t i -
tuent of the a r t i f i c i a l d ie t for the rearing of ^ . p a r t e l l u s . 
( i i ) Deficiency of ascorbic acid affecting the development of 
G. p a r t e l l u s : 
The phytophagous insec ts known to need ascorbic acid or vitamin C 
e i the r derived t h e i r vitamin requirement by feeding on p lan t s or can 
synthesize i t (House, 1974). The importance of ascorbic acid in the a r t i -
f i c i a l d i e t s for the mass rearing of phytophagous insects has been indicated 
by various vorkers from time to time. According to Thornstoxl^on (1958), 
ascorbic acid ac t s as a feeding stimulant for three phytophagous i n s e c t s , 
The complete absence of ascorbic acid resulted e i ther in t o t a l l a rva l 
morta l i ty or prolonged l a rva l growth and emergence of non-fecund adults 
(Dadd,1960j Ito,1961j Vanderzant et sG..,19626^ Chippendale and Beck,1964j 
Takeshi and i>eiya,1964j Chippendale et a l . ,1965; Patel e t a l . ,1968j Wahid 
and Akhtar,l971j Koss et aa . , l971j Khalifa ^ a l . , 1973) . Toba and Kishaba 
(1972) sa t i s f ac to r i ly replaced ascorbic acid, an essent ia l d ie ta ry ingre-
dient for the development of Tricbopleusia ^ (Hb), by i t s der ivat ives such 
as soditun or calcium ascorbate, Vanderzant (1975), however, observed tha t 
Fig. 22 : Average percentage of insects conipleting 
development from larva to adult i n different 
a r t i f i c i a l d i e t s . 
Fig . 23 t Average number of eggs laid per female 
obtained from different a r t i f i c i a l d i e t s . 
Ease-ingredients used in different a r t i f i c i a l 
d i e t s 
Al - A9 * Mixture of green gram and dew graia 
Bi - B9 - Mixture of green gram and coirfpea 
Al & Bi - Standard die ts (comprising a l l the 
ten ingredients) 
Diets as in Ai & Bi but deficient in i 
A2 & Bg - ¥heat f lour 
A3 & B3 - Ascorbic acid 
A4 & B4 - Methyl paraben 
As & B5 - Sorbic acid 
A6 & Be - Formaldehyde 
As & Be - Vitamin E 
A9 & B9 - l ea s t povider 
A7 & B7 - Diets as i n Ai & Bi but with haK 
the quantity of vitamin E 
Fig. 22 
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the growth of Heljithis virescens F. larvae reared on vheat germ d ie t s v:as 
the same -whether ascorbic acid was added before or a f te r autoclaving and 
cooling. He also observed that grovrth was poor and adulthood was not 
reached on diet lacking in ascorbic acid . In an a t tenpt to determine the 
optimal requirement of ascorbic ac id . Rock (1967), and Nachiappan and 
Subramaniam (1973) reported tha t an excess quant i ty of ascorbic acid seems 
to have deleterious effect on the development of codling moth, and 
Heliothis armigera, j^espectively and tend to re tard t h e i r l a rva l development. 
As e:qpected, the diet combinations lacking i n ascorbic acid (d ie ts 
A3 and B3) were s igni f icant ly in fe r io r as coirpared to the standard d ie t s 
with vitamin C (AI and A3) i n regard to the average percentage of C.partel lus 
conpleting development from larva to adult (Table 68) . For want of ascorbic 
acid, the moths obtained from the d i e t , were r e l a t i ve ly smaller i n s ize 
and that too were males. The question of egg laying, therefore , did not 
a r i s e . The present findings thus not only corroborate the observations of 
e a r l i e r workers so far as the development of insec t i s concerned, but high-
l igh t i t s effect on the sex-ra t io of C. p a r t e l l u s . Hence, Vitamin C i s 
one of the essent ia l ingredients of an a r t i f i c i a l d ie t for the mass rea r -
ing of G, p a r t e l l u s . 
( i i i ) Deficiency of vitamin E affecting the development of 
G. p a r t e l l u s : 
The addition of corn o i l , soybean o i l , wheat germ o i l or wheat geim 
as iirportant sources of oC -tocopherol or vitamin E in a r t i f i c i a l d i e t s for 
the rearing of lepidopterous insec ts has been attenpted by a fe^^ workers 
(Vanderzant,1957j George et al . ,1960i Burton and Perkins,1972) i n the 
recent p a s t . The con5)ounding of a r t i f i c i a l d ie t s with vitamin E as such for 
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the rearing of Qstrinia salentialis on dried soybean based media (Yoovadee, 
1970), C. partellus on kidney bean based diet (Siddiqui and Chatterji,l972), 
and Spodoptera litura F. on soaked French bean based diet (Urs and Subra-
maniya,1974), led to believe vitamin E as a source responsible for the 
increased egg laying. 
The significance of vitamin E in artificial diets for the egg pro-
duction of C, partellus was, therefore, evaluated in the present investi-
gations. It is apparent from Table 68 that regardless of the principal 
base-ingrediefits, viz., mixture of green gram and dew gram, and mixture 
of green gram and cowpea, the diets deficient in vitamin E (AQ and Bg) 
produced moths •which laid less number of eggs as compared to those contain-
ing 0.1 gm of vitamin E (A? and B7), and 0.2 gm of vitamin E (A]_ and Bi) 
(Fig.25). 
Similarly, the effect of vitamin E -when incorporated in artificial 
diets having other pulse bases, viz., kidney bean, green gram, dew gram, 
cowpea and Bengal gram, was studied. Taking into consideration the average 
number of eggs laid per female (Table 70), only two artificial diets based 
on dew gram and Bengal gram wherein 0.2 gm of vitamin E was incorporated 
proved to be significantly superior when conjjared with the remaining diets 
tested (Fig.24). It is interesting to note that the eggs obtained from 
diets deficient in vitamin E except the one based on green gram were signi-
ficantly less. The situation in regard to average number of eggs laid by 
moths when obtained from artificial diets having green gram as the base 
was rather anomalous. The number of eggs obtained being the znaximum from 
the green gram base diet containing 0.1 gm vitamin E though not significantly 
different from those containing 0.2 gm vitamin E. The one deficient in 
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vitandn E was s ignif icant ly in fe r ior vhen coii?)ared with d ie t s containing 
e i ther 0 ,1 or 0.2 gm vitamin E ( f i g .24 ) . The present f inding, therefore, 
es tabl ish the iitportance of vitandn E in increasing fecundity of C.partel lus 
but the optimal quantity of vitamin £ i s to some extent influenced by the 
pr inc ipa l base-ingredient as evidenced by the data obtained from a r t i f i c i a l 
d ie t based on green gram. The vitamin E, which has hi ther to been considered 
as a non-essential d ie tary const i tuent , in fact provides the much needed 
egg production of C. pa r te l lus and deseiTres to be t reated as a supplemental 
ingredient . 
( iv) Deficiency of Brewers yeast affecting the development of C.paarbellust 
Apiong the vitamins those pertaining to group B are known t o be 
concerned with several metabolic processes. The addition of Brewers yeast 
in a r t i f i c i a l d i e t s provided the supply of vitamin Bi or thiamine and other 
vitamins l i k e riboflavin and nicot in ic acid of vitamin Bg complex. Although, 
the vitamins are present in r e l a t i ve ly small quant i t ies in the pulse forming 
the p r inc ipa l base-ingredients, these vitamins were supplemented in the diet 
through yeast source (Table 69), Curiously, the effect of yeast was more 
pronounced on the average developmental period, percentage of C.partel lus 
conpleting development from larSa to adul t , and the average number of eggs 
per female in the case of diet based on a mixture of green gram and cowpea 
as coitpared to the one based on a raixture of green gram and dew gram (Table 
68), However, the d ie t s deficient in yeast produced s igni f icant ly 
more females when the base-ingredient was a mixture of green gram and cowpea 
(B9) as conpared to the standard diet with yeast (Bi) . The same trend was 
maintained when the base-ingredient was a mixture of green gram and dew gram 
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thoiigh signfleant differences between ki (standard die t with yeast) and 
A9 (deficient in yeast) were not obtained. This i i tpl ies tha t the effect 
of yeast i s , perhaps, masked by the pr inc ipa l base-ingredient i n the case 
of a r t i f i c i a l d ie t formulated with a mixture of green gran and dew gram 
and the need, i f any, for supplementing other d i e t s with t h i s vitamin B 
source sha l l have to be viewed in that context. I t follows, therefore , 
tha t yeast can best be regarded as a supplemental ingredient . 
(v) Deficiency of raethyl-£-hydroxybenzoate and sorbic acid 
affecting the development of C» parbel lust 
Invariably the a r t i f i c i a l d i e t s have been compounded with methyl-£-
hydroxybenzoate and sorbic acid (Singf^  1972,1974) to check the undesirable 
growth and development of micro-organisms comprising bacter ia and fungi 
and maintaining asepsis (House,1974)* This was quite evident in d i e t s 
deficient in these anti-microblal agents (Table 68) . Regardless of the 
pr inc ipa l base-ingredients used i . e . , a mixture of green gram and dew gram 
( A I ) or a mixture of green gram and cowpea (Bl) , the deficiency of methyl-£-
hydroxybenzoate in the die ts (A4 and B4) resulted in profuse bac t e r i a l and 
fungal growth. Consequently, the d ie t s were completely soiled and the 
development of larvae did not take p lace . Similarly, the deletion of sorbic 
acid (A5) from the standard die t based on a mixture of green gram and dew 
gran (A]_) was conducive for the development of micro-organisms. Obviously 
the cul ture could not be maintained in such a d ie t lacking in sorbic acid . 
The s i tua t ion was somewhat a l ike but less conspicuous when the a r t i f i c i a l 
d ie t based on a mixture of green gram and cowpea (Bi) was made deficient 
in sorbic acid (B5), the development in the l a t t e r case being retarded. 
The benef ic ia l effect of these anti-microbial agents gets off-set in case 
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the amount exceeds the optimal (Ouye,1962) and such d ie t s prolonged the 
developmental period of larvae leading to stunted growth. The presence of . 
j u s t sufficient moisture in the diet i s one factor responsible for the 
development of micro-organisms (Chawla £ t a l . ,1967) and can be overcome by 
the cautious addition of the needed quant i t ies of these ant i -microbial 
agents . These agents, natural ly , are essen t i a l const i tuents in conpounding 
a r t i f i c i a l d ie t s for the mass rearing of C. p a r t e l l u s . 
(vi) Deficiency of formaldehyde affecting the development of 
C. p a r t e l l u s : 
To incorporate formaldehyde as a constituent in a r t i f i c i a l d i e t s for 
the rearing of insec ts has been i n vogue (Keaster and Harrendorf,1965j 
Chat ter j i e t al . ,1968 and 1969} Burton,1970; Ioovadee,1970j Dang e t a l . , 
1970; Howell,1970 and 1972; Laxminarayanan and Soto,1971; Anthon et a l . , 
1971; Singh and Howe,1971; Siddiqui and Chatterji ,1972; Burton and Perkins, 
1972; El-Mxnshawy and Zeid,1972; Urs and Subraraanya,1974; Cha-wla et a l . , 
1975) without actual ly ascertaining i t s s ignif icance. I t appears from the 
observations of Burton and Perkins (1972) that possibly an increased amount 
of fonnaldehyde would reduce the incidence of contamination. Thus, the use 
of formaldehyde as an extra ant i-microbial agent in the presence of methyl-£-
hydroxybenzoate and sorbic acid in the d ie t i s l i ke ly to provide normal 
development of la rvae . This supposition i s apparently proved from the data 
obtained in the present invest igat ions (Table 68) that the d ie t s deficient 
i n formaldehyde (A6 and Be) s ign i f ican t ly retarded the development of larvae 
of C. pa r t e l lu s (Fig.22), The number of eggs obtained was e i ther n i l in the 
case of d ie t A6 or s igni f icant ly reduced in the case of d ie t Be when compared 
with standard d ie t s A I and Bi, respect ively (Fig,23), These findings 
60 
c lear ly highlight the importance of forraaldebyde as an essen t ia l cons t i -
tuent i n a r t i f i c i a l d ie t for the proper development and mass rearing of 
Cm par tel lus» 
In the l igh t of aforesaid discussion on the u t i l i z a t i o n of various 
ingredients i n a r t i f i c i a l d i e t s for the mass rearing of C. par te l lus^ an 
atteicpt was made to categorise the various ingredients on the basis of t h e i r 
quant i t ies incoiporated in d ie t s as also t he i r r e l a t ive significance i n 
maintaining normal development and providing maximum egg production. The 
ten ingredients used i n a r t i f i c i a l d ie t s could thus be grouped as follows: 
Ingredients for 500 gm a r t i f i c i a l d ie t 
Essent ial Supplemental 
Bases Other than bases 
Pulses (75.0 gm) Ascorbic acid (1.7 gm) Wheat f lour (20.0 gra) 
Water (390.0 ml) Formaldehyde (l.O ml) Vitamin E (0.2 gm) 
Agar-agar (6.0 gm) Methyl-£-hydro3cybenzoate Yeast (5.0 gm) 
(0.8 gm) 
Sorbic acid (0.4 gm) 
Hence, in formulating an artificial diet for the mass rearing of 
C. partellus not only the essential ingredients are primarily required but 
also the supplemental ingredients provide the balanced diet. 
While evolving the hase-ingliedients of a r t i f i c i a l d i e t s for rear -
ing of the maize s ta lk borer, Chilo pa r t e l l u s (Swinhoe), the s u i t a b i l i t y 
of such ingredients was based on the response of larvae obtained from 
different d ie t s y i s -a -v i s those obtained from natural food. The re su l t s 
highlighting these aspects together with the significance of individual 
consti tuents of the diet are summarized as follows: 
Out of the 21 pr inc ipa l base-ingredients (pulses or cereals) ,used 
e i ther alone or in combinations, only f ive , v i z . , grass pea, shakti opaque-2 
maize, swarna sorghum, mixture of shakti opaque-2 maize and swarna sorghum, 
and p i l ipasera proved to be unsuitable in the coupositions tested in formu-
la t ing a r t i f i c i a l d i e t s for the mass rearing of _C. p a r t e l l u s . In the f i r s t 
four diets e i ther the lainrail establishment was poor or no moth emerged. In 
the case of p i l ipasera based d ie t , the establishment of larvae did take place 
and the moths too emerged but la id no eggs, 
Amongst the remaining 16 pr incipal base-ingredients , twelve base-
ingredients were r e l a t ive ly b e t t e r for the rearing of _C, p a r t e l l u s . But, 
the most sui table pr inc ipa l bases coit$)rised four ingredients (e i ther used 
alone or in combinations), v i z . , ( i ) mixture of green gram and dew gram, 
( i i ) mixture of dew gram and cowpea, ( i i i ) mixture of green gram and cow-
pea, and (iv) only green gram, t o be incorporated in a r t i f i c i a l d i e t s for 
the mass rearing of C. p a r t e l l u s . The evolution of these four superior 
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principal base-ingredients, easy availability of pulses throughout the 
country, siirple preparation technique as also the low cost of moth/egg 
production, mil facilitate the niach needed breakthrough in the identi-
fication of sources of resistance to C, partellus amongst a wide spectrum 
of world maize gen:iplasras, h.' , , :,..^„,^ ,,^  ,.., -^ ...,.''•••'• • a.,ft -u/-
The performance of only two diets based on, viz*, (i) mixture of 
green gram and dew gram, and (ii) mixture of dew gram and cowpea, amongst 
the four supeiior diets, showed no significant differences in the intensity 
of damage caused by the larvae of C, partellus reared either up to one or 
two generations as also were coitparable with those obtained from natural 
food. Thus, these diets based on mixture of two pulses were the most suit-
able and offer not only promise for the mass rearing of maize stalk borer 
in the laboratoiy but shall lead to success in locating the real source of 
resistance to C. partellus infesting maize in the field. 
The deficiency of one of the ingredients in the superior and suit-
able artificial diets has highlighted the significance of such constituents 
in coirpounding balanced artificial diets for the mass rearing of C.partellus. 
Although, the diets lacking in wheat flour did show relative 
reduction in the average percentage of moth emergence and the average 
number of eggs laid per female, yet its addition compensates more in terms 
of egg production at a nominal cost. 
The diet combinations lacking in ascorbic acid were significantly 
inferior as conpared to the standard diets with vitamin C in regard to 
the percentage of £. partellus conpleting development from larva to adult. 
For want of ascorbic acid, the moths obtained from the diets were relatively 
smaller in size and were predominantly males. Also, the deficiency of 
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vitamin C in the diet affected the sex-rat io of C. p a r t e l l u s . 
The importance of vitamin E in increasing the fecundity of 
C, pa r te l lus was established. Diets deficient i n vitainin E produced 
moths -which la id loss number of eggs as cortpared to those containing 
0 .1 gm and 0,2 gm of vitamin E. The optimal quanti ty of vitamin E was, 
however, to some extent influenced by the pr inc ipa l base-ingredients as 
evidenced by the number of eggs la id by females obtained from a r t i f i c i a l 
d ie t s based on green gram, 
The effect of yeast was more pronounced on the average develop-
mental period, percentage of C, pa r t e l lus completing development from 
larva to adul t , and the average number of eggs per female i n the case of 
d ie t based on a mixture of green gram and cowpea as conpared to the one 
based on a mixture of green gram and dew gram. The d ie t s deficient in 
yeast produced predominantly females when the base-ingredient was a 
mixture of green gram and cowpea when coii?)ared with the standard die t 
containing yeast . 
The a r t i f i c i a l d ie ts regardless of the pr inc ipa l base-ingredient 
but deficient in anti-microbial agents, v i z . , methyl-£-hydrozybenzoate 
and sorbic acid, resulted in profuse bac te r i a l and fungal growth and 
consequently retarded the development of larvae of C, p a r t e l l u s . 
The d ie t lacking i n formaldehyde s ign i f ican t ly retauted the develop-
ment of larvae of _C. p a r t e l l u s . The nviraber of eggs obtained was e i the r 
n i l or s ignif icant ly reduced in d ie ts deficient i n formaldehyde when 
compared with standard d i e t s , 
Taking in to consideration the quant i t ies of various ingredients 
incorporated in the d ie t as also t h e i r r e l a t ive significance in maintaining 
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normal development of C, pa r t e l l u s and providing maxiinuni egg production, 
the ten ingredients conprising the s t ^e r io r and sxiitable a r t i f i c i a l 
d ie t s could be grouped in to two d i s t i nc t categories , v i z . , ( i ) essent ia l 
ingredients , and ( i i ) supplemental ingredients . The former category 
coirprised (a) the pr inc ipa l bases (pulses, water, agar-agar) , and (b) 
other than bases (ascorbic acid, methyl-^- hydroxybenzoate, sorbic acid 
and formaldehyde); and the l a t t e r consisted of wheat flour, vitamin E 
and yeast* 
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